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presem inven'on provides certain photolablle and ,o facilitate the subso- 

[00021 The use of a photolablle molecule as a ''"^/^"""f^P^'l^VLt two d^ades. Photolysis offers a mild 
iuent cleavage reaction has received See. e.g., Lloyd-Williams et 

method of cleavage which complements traditional acidic oraanic synthesis (see. e.g.. Gallop 

SSSaraSS^Sfr/^;^^^^^^^ 



AcO 




Chem. Soc. 97:1575-1579 and Hammer et ai (1990) Int 

AcO 




50 



55 



Photo.ab,.s.pporta. though usefuMoes .^^^^^^^^^^^ 

obtain high yields of methionine-conta.n.ng P«P''^^^ 'XTorhas been to employ methionine sulfoxide throughout the 
sulfoxide. See Rich supm and Hammer -"P'!' ambiguities associated with partial 
peptide assemb^ and to «"«>^,'t"f"«y ^.'^"'^^^^^^^^ andVloyd-Williams eta,. (1993)^2!!- 

oxidation (see, Lloyd-Williarr« eta/. (j^^^^^Ej^^SSsTof the technique. This support also suffers from 

sfsrc^vT^n-r^^^^^^^^^ 

-~r=r:n^^^^^^^^ ~- - — 

gS^r^?-"^" ^" a-methy.-o^r,itrobenzy. support designed to eliminate «o„ 
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of the nitroso-afdehyde, 6uf they observed inefficient release of peptides longer than five residues due to poor swatting 
of the resin. See Ajayaghosh etaf. (1988) Tetrahedron 44:6661-6666. 

[0006] In the course of optimizing the photolithographic synthesis of both peptides (see Fodor et at. (1 991 ) Science 
251:767-773) and oligonucleotides (see Pease etai. (1994) Proc. Natl. Acad. Sci. USA 91 :5022-5026, we had occasion 
to explore the use of a variety of ortho~benzy\ compounds as phototabile protecting groups. See PCT patent publication 
Nos. WO 90/15070, WO 92/10092, and WO 94/10128; see Holmes etaf. (1 994) in Peptides: Chemistry, Structure and 
Biology (Proceedings of the 13th American Peptide Symposium); Hodges etai Eds.; ESCOM: Leiden; pp. 110-12. 
Examples of these compounds included the 6-nitroveratryl derived protecting groups, which incorporate two additional 
alkoxy groups onto the benzene ring. Introduction of an a-methyl onto the benzyilc carbon facilitated the photolytic 
cleavage with > 350 nm UV light and resulted in the formation of a nitroso-lcetone. 

[0007] Photolabile amide protecting groups for C-termini of peptides which rely on the same basic ortho-nitro benzyl 
chemistry have also been reported. See Henricksen etal. (1993) Int. J. Peptide Protein Res. 41:169-180; Ramesh et 
al. (1993) J. Org. Chem. 58 :4599-5605; Plllai (1980) Synthesis 1-26; and Pillai et at. (1979) Tetrahedron Lett. 
3409-3412. See atso Belief and Mutter (1985) Chimia 39:10. 

[0008] A photocleavabte linker should be stable to variety of reagents (e.g., piperidine, TFA, and the tike); be rapidly 
cleaved under mild conditions; and not generate highly reactive byproducts. The present invention provides such link- 
ers. 

[0009] The present invention provides new compounds and methods which find application in solid phase synthesis 
including the preparation of peptides or small iigand molecules, and libraries thereof, as well as in the preparation of 
high-density arrays of diverse polymer sequences such as diverse peptides and oligonucleotides. The compounds of 
the present invention are those which are typically referred to as linking groups, linkers or spacers. 
[0010] The novel compounds are useful as linking groups in solid phase synthesis. These compounds are useful as 
linking groups which are photochemically cleavable. 

[0011] In one aspect, the present invention provides the use of a compound having the formula: 




wherein 

is hydrogen, C^-Cg alkyi, aryl orarylalkyi; R^, R^ and R^ are each independently hydrogen, C^-Cq alkyi, or 
C^-Cg alkoxy; X'"'' and Y^"* are each independently selected from the group consisting of halogen, -SH, -SP, -OH, -OP, 
-NH2. -NHP, in which P Is a suitable protecting or activating group, and -NR^R® wherein R^ and R^ are independently 
selected from the group consisting of hydrogen, alkyi, substituted alkyi, aryl, substituted aryl, aryl alkyi, substituted aryl 
alkyi, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 10, as a photochemically cleavable linking 
group. In a preferred embodiment q is an integer of from 1 to 4. 
[0012] In one embodiment, the compounds have the formula: 

NO2 




wherein, 

Ri is hydrogen, C.,-C3 alkyi; and R^ are each independentiy hydrogen, C^-Cs alkyi or C^-Cg alkoxy; R^ is 
CfCe alkoxy; X*""* and Y^^ are each independently selected from the group consisting of — Br, — CI, — OH, — OP, 
— NH2, — NHP, in which P is a suitable protecting or activating group, and — NR^R^ wherein R5 and R^ are Independ- 
ently selected from the group consisting of hydrogen, alkyt, substituted alkyt, aryl. substituted aryl. aryl alkyi, substituted 
aryl alkyi. heteroaryl, and substituted heteroaryl ; and q is an integer of from 1 to 4. Preferably, is hydrogen or methyl. 
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and R* are both hydrogen. R3 is methoxy, Y- is -OH, and X- Is -B, _0H.-0(C0)C1. -OCH^l. -0(C0) 
OAr — OAc.— NHg,— ODMT,— NHBOC.— NHAc. or— NHFmoc. 
[0013] in another embodiment, the compounds have the fomiula: 



Y^MC0MCH2)q-0 




R1 is hydrogen. C,-C, alkyi; R- and R* are eaoh independency hydrogen. C,-C, a.ky. or C.-C^ alkoxy. R3 « 
C C all^oxv X11 and YH Ire each independently selected from the group consisting of -Br, -Ci, -O"- -^^2. 
''^Op'-THpLhS.PIsasuitableprotLtlngoracBvatinggroup.and-NR'Rew 

I^leSed from the group consisting of hydrogen, alkyI, substHuted alkyl, aryl, substituted anrl. ary. alkyi. substituted aryl 
alkvl heteroarvl, and substituted heteroaryl; and q is an integer of from 1 to 4. ^^thow Yii is 

Sk Ta preferred embodiment. Ri hydrogen or methyl, and "J ^ ^^^^^^^^^^^^ ^ " 

-OH and X" is -Br -OH, -0(GO)CI, -OCHaCI. -0(C0 OAr. -OAc. -NHa. -ODIWIT. -NHBOC-NHAc or Nf^i-r"™:. 
[M15] 1^ a iarScularly preferred ;mbodiment. Ri . R^ and R* are hydrogen, R3 is methoxy, Y" « -OH, and « 

Tn'i^nd R* are hydrogen. R3 is methoxy, Y" is-OH, and X" ^-Br, ^nd q is 3; 

Ri R2 and R* are hydrogen. R3 is methoxy, Y" is-OH, and X" is -OH, and q is 1 . 

Ri' % and % are h^rogen R3 is methoxy, Y- is-OH, and X" is-OH, and q is 3; 

RI R2 and R* are hydrogen. is methoxy, Y" is-OH. and X is-OAc, and q .s 1. 

Ri and R* are hydrogen. R3 is methoxy. YH is-OH. and X" is-OAc, and q .s 3; 

Wherein Ri. R^ and are hydrogen, R3 Is methoxy. Y" Is-OIH and Xi^«-NH., and q is 1 . 

R1 R2 and R4 are hydrogen. R3 is methoxy, Y" is-OH. and X s-NHa. and q is 3 

R1 R2 and R4 are hydrogen. F*^ is methoxy, Y" is-OH. and X" is-NAc. and q is 1, 

wherein RI R^ and R* are hydrogen, R3 is methoxy, YH is-OH. and XH is-NAc, and q « 3; 

whe e n Ri' % and are hydrogen, R3 is methoxy, Y11 is -OH. and X" is-NHFmoc. and q « 1 ; 

RI R2 and R4 are hydrogen, R3 is methoxy, Y" is-OH, and XH is-NHFmoc. and q « 3; 

Ri' R2and R* are hydrogen. R3 is methoxy, Y" is-OH, and X" is-0(CO)Cl, and q is 1; 

Ri; % and R* are hydrogen. R3 is methoxy, Y- is-OH, and X" is-0(C0)C., and q ^ 3; 

Ri ffi and R* are hydrogen. R3 is methoxy. Y" is -OH, and X" is -OCH^CI, and q is 1 , 

Si' R^ and R* are hjdrogen R3 is methoxy, Y" is -OH, and X" is -OCH.Cl, and q is 3; 

Si'is meSylR* and R4 are hydrogen. R3 is methoxy. Yii is-OH, and X is -Br. and q is 1; 

R1 s meZi R" and R* are hydrogen. B3 is methoxy. YH is -OH, and X" is -Br, and q is 3 

R1 is mS and R* are hjdmgen, R^ is methoxy. Y- is -OH. and Xii i^ -°H. and q .s 1 , 

wherein Ri is methyl R2 and R» are hydrogen, R3 is methoxy, Y" is —OH. and X" is —OH and q is 3, 

RM mefhy; Rat'd'R* are hydrogen,^ is methoxy. Y- is -OH. and X is-OAc. and q . 1 ; 

R1 is methyl. R^ and R* are hydrogen, R3 is methoxy, Y -OH. and X |s-OAc. and q « 3, 

R1 is methyl. R^ and R* are hydrogen, R3 is methoxy, Y11 is -OH, and X ^-NH^. and q « 1 

RI is methyl R^ and R* are hydrogen, R3 is methoxy, Yii is -OH. and X ^-NH^. and q « 3 

RI is methyl R^ and R* are hydrogen, R3 is methoxy, Y^ is -OH. and X is -NAc. and q « 1 . 

RI smeS R2 and R* are hydrogen, R3 is methoxy, Y" is -OH. and XH is-NAc, and q is 3; 

% s meS' R'' and R* are hydrogen, R3 is methoxy, Y" is -OH. and X^ is-NHFmoc, and q is 1; 

5i IS meZi R2 and R* are hydrogen, R3 is methoxy, Y11 is -OH, and X" is -NHFmoc, and q is 3; 

RI R» aS % are hjdmgen. R3 ^ methoxy, Y- is -OH. and x;i is -0(CO)C and q ,s ; 

s:;-:s:s:r-ss:.srm= 

any suitable amine, hydroxy, or carboxy protecting group can be used. 

[00161 In another aspect, the present invention provides a compound having the fomnula. 
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wherein, 

10 Ri is hydrogen, C^-Cg alkyl; and are each independently hydrogen, C^-Cg alky! or C^Cq alkoxy; R^ Is 

Ci-Cq alkoxy; X" is selected from the group consisting of -Br, -CI, -OH, -0(CO)CI, -OCHgCI, -0(CO)OAr, -NHg, -OF, 
-NHP, in which P is suitable protecting or activating group, and -NR^R^ wherein RS and R® are 
independently selected from the group consisting of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, 
substituted aryl alkyl, heteroaryl, and substituted heteroaryl; Y^"" is selected from the group consisting of -Br, -CI, -OH, 

15 -0(C0)C1, -OCH2CI, -0(CO)OAr, -OP, -NHP, in which P is a suitable protecting or activating group, and -NR^R^ wherein 
RS and are independently selected from the group consisting of heteroaryl and substituted heteroaryl; and q is 
integer of from 1 to 4. 

[0017] In a related aspect, the present invention provides a compound having the fomriula: 



25 





wherein 

30 Ri is hydrogen, C^-Cg alkyl; R^ and R^ are each independently hydrogen. C^Cq alkyl or C^-Ce alkoxy; R^ is 

C^-Cg alkoxy; X^"" is selected from the group consisting of -Br. ^Cl, -OH, -NH2, -OP, -NHP, in whk:h P is a suitable 
protecting or activating group, and -NR^R® wherein R^ and R^ are independently selected from the group consisting 
of hydrogen, unsubstituted alkyl. aryl, substituted aryl. aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted 
heteroaryl; V** is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting or 

35 activating group, and -NR^R® wherein R* and R® are independently selected from the group consisting of heteroaryl, 
and substituted heteroaryl; and q is an integer of from 1 to 4. 

[0018] In a preferred embodiment R** is methyl, R^ and R^ are both hydrogen, R^ is methoxy, Y^^ is -OH, and X''"' is 

-Br, -OH, -0(CO)CI, -OCH2CI, -0(CO)OAr, -OAc, -NHg. -ODMT, -NHBOC-NHAc, or -NHFmoc. 

[0019] In a particularly preferred embodiment R^ R2 and R^ are hydrogen, is methoxy, Y^^ is -OH, and X^** is - 



40 Br, and q is 1 ; 







R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, Y^ 


is 


-OH, and X^ is -Br, and q is 3; 




Ri 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, Y^ 


Is 


-OH, and XH is -OH, and q is 1 ; 




Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, YH 


is 


-OH, and X^ is -OH, and q is 3; 




R^ 


R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy, YH 


is 


-OH, and X"*^ is -OAc, and q Is 1 ; 


45 


Ri 


R2 


and 




are 


hydrogen. 


R3 


is 


methoxy, YH 


is 


-OH. and Xii is -OAc, and q is 3; 




Ri 


R2 


and 


R^ 


are 


hydrogen. 


R3 


is 


methoxy, Yii 


is 


—OH, and X" is— NHg, and q is 1; 




Ri 


R2 


and 




are 


hydrogen, 


R3 


is 


methoxy,^ YII 


is 


—OH, and XH is — NHg, and q is 3; 




Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, Y^ 


is 


—OH, and XH is — NAc, and q is 1 ; 




Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, Yii 


is 


— OH, and XH is — NAc, and q is 3; 


50 


Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, Y^ 


is 


— OH, and XH is — NHFmoc, and q is 1; 




Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, Y^ 


is 


— OH, and XH is — NHFmoc, and q Is 3; 




Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, YH 


is 


—OH, and XH is— 0(CO)CI, and q is 1; 




RI 


R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, YH 


is 


— OH, and XH is— 0(CO)CI, and q is 3; 




Rl 


R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy, YH 


is 


—OH, and xn is— OCHgCI, and q is 1; 


55 


Ri 


R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy. YH 


is 


—OH, and X" is— OCH2CI, and q is 3; 



Ri is methyl, R2 and R* are hydrogen, R3 Is methoxy, YH is — OH; and XH is — Br, and q is 1 ; 
Ri is methyl. R2 and R* are hydrogen, R3 is methoxy, YH is — OH, and XH is — Br, and q is 3; 
Ri is methyl. R2 and R* are hydrogen, R3 is methoxy, YH is — OH, and X" is — OH, and q is 1; 
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Ri is methyl. and R* are hydrogen, R3 is methoxy. is -OH. and X is -OH. ^ 's 3 

Ri s meS and R* are hydrogen. R3 is methoxy. YH is -OH. and Xi is -OAc, and q ,s 1 , 

Ri s 7Z. ^ and R* are hydrogen, ^ methoxy. Y11 is -OH. and X is -OAc. and q ,s 3 

RI s methyl R* and R* are hydrogen. R^ is methoxy. Y" is -OH. and X ,s -NH^, and q ,s 1 

R1 ZtZi and R* are hydrogen. R3 Is methoxy. Y" is -OH. and X is -NH and q s 3, 

R1 is methyl and R* are hydrogen, R3 is methoxy, Y" is -OH, and X 'S-NAc, and q is 1 

R1 s me hll R2 and R* are hydrogen, R^ Is methoxy. Y" is -OH, and is-NAc and q is 3. 

RI s meS' Ffi and R* are hydrogen, R3 is methoxy. Y" is-OH. and X is-NHFmoc, and q .s 1 

RI s me hyl R^ and R* are hydrogen, R3 is methoxy, Yii is -OH. and X fe-NHFmoc, and q .s 3 

RI Is % and R4 are hjdrogen. R3 is methoxy, Yi; is -OH, and X -O CO g and q s 1 , 

srrhy.:SrnrR:::rhS:rR3rm:s^ 

corporated into a composition having the fonnuia: 



A-B-L 



Wherein A is a solid substrate. B is a valence bond or a derivatlzing group, and L is a photocleavable linking group 
having the formula: 



-(C0)-(CH2)q-O- 




FT* ^R* 



wherein 



d-Ce alkoxy; X^i is halogen. -SH. -SP, OH. "^"z' appreciate that these radicals L 

amino acid, peptide, or polyether chain having an amine functionalrty at the temiini. ^ore pre^erab^he "erwat g 
So afd m rs'aMnteSr of from 1 to 6. In a particular^r preferred embodiment, the derivat.zmg group .s -NH- 



(CH2CH20)2CH2CH2NH— . 
In another embodiment, either 

(a) L has the formula: 



-(C0)-(CH2i,-O--^_>— (^^ 



*"^'^Ri is hydrogen C^-Ca alkyi; R^ and R* are each independently hydrogen, C.-Cs alkyl or C,-Ce alkoxy R3 
is C,-Ss LikX X^i fe BrT -Cl.^OH. -OP, -SH. -SP. -NH2 or -NHP, wherein P is a suitable protecting or act.vat.ng 
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group; and q is an integer of from 1 to 4; or 
(b) L has the formula: 



10 




IS wherein 

R"* is hydrogen, C^-Cq alkyi; R2 and are each independently hydrogen, C-i-Cg alky! or C^-Cg alkoxy; 
is C^-Cq alkoxy; X2i is -Br, -CI, -OH, -OP. -SH, -SP, -NHg or -NHP, wherein P is a suitable protecting or activating 
group; and q is an integer of from 1 to 4. 

20 [0021] In a preferred embodiment, R'' is methyl and RP is methoxy, and preferably R^ and R'^ are each hydrogen. 
[0022] In a partk^ularly preferred embodiment n is 3. Ri is methyl. R^ is methoxy, R^ and R^ are each hydrogen, and 
X21 is -OH, -ODMT, -0(CO)GI, -OCHgCI, -0(CO)OAr. -OAc, -NH-Fmoc. -NHAc. or -NH-BOC. e.g., a composition 





wherein 


R1 


. R2 


and 


R* 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


■ is 


-Br, and q is 1 ; 




wherein 


Ri 


. 


and 


R* 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


1 is 


-Br, and q is 3; 


25 


wherein 


Ri 


. R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


-OH, and q is 1; 




wherein 


Ri 


. R2 


and 


R* 


are 


hydrogen, 


R3 


is 


methoxy, 


and 




' is 


-OH, and q Is 3; 




wherein 


Ri 


. R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


-OAc, and q Is 1 ; 




wherein 


R^ 


. R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


' is 


-OAc, and q Is 3; 




wherein 


Ri 


, R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


X1 


' Is 


-NHg, and q Is 1; 


30 


wherein 


Ri 


. R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


XI 


' is 


-NH2, and q is 3; 




wherein 


Ri 


. R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


xi 


' is 


— NAc, and q is 1; 




wherein 


Rl 


. R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


XI 


1 is 


— NAc, and q is 3; 




wherein 


R1 


. R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


XI 


> is 


— NHFmoc, and q is 1 ; 




wherein 


R^ 


, R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


XI 


1 is 


— NHFmoc, and q is 3; 


35 


wherein 




. R2 


and 


R* 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


XI 


I is 


— 0(CO)CI, andq is 1; 




wherein 


Ri 


. R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy, 


and 


XI 


' Is 


— 0(C0)CI, and q is 3; 




wherein 


Ri 


. R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


X1 


' is 


— OCH2CI, and q is 1; 




wherein 


Ri 


. R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 




' is 


— OCH2CI, and q is 3; 





Wherein 


Ri 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X1 


' is 


— Br, and q is 1 ; 
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wherein 


Ri 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


— Br, and q is 3; 




wherein 


Ri 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


XI 


' Is 


— OH, and q is 1; 




wherein 


R^ 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


* is 


— OH, and q is 3; 




wherein 


Ri 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


— OAc, and q is 1 ; 




wherein 


Ri 


is methyl, 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


— OAc, and q is 3; 


45 


wherein 


R1 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X^ 


» is 


— NH2, and q is 1 ; 




wherein 


R1 


is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X1 


* is 


— NH2, and q is 3; 




wherein 


Ri 


is methyl, 


R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


xi 


' is 


— NAc, and q is 1 ; 




wherein 


Ri 


is methyl. 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


— NAc, and q is 3; 




wherein 


Ri 


Is methyl, 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


— NHFmoc, and q Is 1 ; 


50 


wherein 


Ri 


Is methyl, 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


' Is 


— NHFmoc, and q Is 3; 




wherein 


Ri 


Is methyl. 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X1 


' is 


— 0(CO)CI, and q Is 1; 




wherein 


Ri 


Is methyl. 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X1 


' Is 


— 0(CO)CI, and q Is 3; 




wherein 


Ri 


Is methyl. 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X1 


^ Is 


— OCH2CI, and q is 1 ; or 




wherein 


Rl 


is methyl. 


R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


XI 


* is 


— pCHgCI. and q is 3. 



55 [0023] Yet another aspect of this invention provides methods for utilizing the photocteavable linkers and compositions 
described above in methods of synthesizing small molecule ligands and peptides, and libraries thereof. 
[0024] In a particular embodiment, the present invention provides a method of synthesizing small ligand molecules 
or peptides on a solid support having optional spacers, said small ligand molecules or peptides being removable there- 
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from upon application of a suitable energy source, said method comprising the steps of: 
(a) providing on the surface of said solid support, a photolabile linking group of formula: 



*31 



Ri is hydrogen. C,-Cs alM. aryl or anrtalkyl; R^. and R* are each ,ndependenth^ '^^f nH NlJ^ SH S 
orC^-Cealkoxy; X3i is halogcn,-OH,-OP,-SH.-SP.-NH2 0r-NHPar,dY3i ,s Br C , OIH, NHa- ^H, op^ 
SP Ind NHP Wherein P Is a protecting or activating group: and q is an integer of from 1 to 10, to produce a 
derivatized solid support having attached photolabile linking groups suitably protected P~*^t'"9 9™"P^;,,,. 
(b) optionally rerriov^ig said protecting groups from said derivatized solid support to prov.de a denvateed sohd 
support having photolabile linking groups with synthesis initiation sites; ^ , , 

(Ooptlonally activating said solid support to provide a derivatized solid support having photolabile linking groups 
with activated synthesis sites; and .... ^» „„rf..^n o 

(d) coupling a first building block to said synthesis Initiation sites on said derivatized solid support to produce a 
solid support having attached building block which is removable therefrom upon application of said energy source. 

[0025] A further understanding of the nature and advantages of the inventions herein may be realized by reference 
to the remainina Dorttons of the specification and the attached drawings. 

1^2) F^ure 1 2Ztes a rea^ion scheme for the preparation of preferred photocleavable linkers. Compounds 9 

[OOai? Figure 2 illustrates the results achieved by removal of two thiazolkJinones from a resin Photolysis^ The 
hiazo idinones were synthesized on a resin having a photocleavable linking group. Figures 2A and 2B show the re- 
acttons which produce the two thiazolidinones. Figures 2C and 2D show the HPLC chromatograms of the resulting 

thiazolidinones and illustrate the purity of each. . ^ , » „. • „^«h<. in M»t riw Tm-Met- 

[00281 Figure 3 illustrates the results achieved by the photolysis of a cholecystokinin P«P*"*^ <"-'^f*-®'y-^'P J^^* 
Xsp-Phe-NH^) from a resin via photolysis. The peptide was synthesized on a resin having a photocleavable nnkmg 
group. Figure 3 shows the HPLC chromatogram of the resulting soluble peptide and illus rates the P""^^'^^-^^ 
Srindple peak at 18.3 min. comigrated with authentic CCK peptide and its identity was also confimnedby massspec- 

ES^ Figure 4 illustrates several anchoring strategies for a variety of functionalities on the cleavable linker^ 
[0030] Figure 5 provides a schematic iHustration of the solid phase synthesis of a beta-lactam using photocleavable 
linl<er 9. 

I. Terminology 

[0031] Unless othenwtee stated, the following temis used in the specification and claims have the meanings given 
below: 



Chemical temns: 



[0032] "Activating group" refers to those groups which, when attached to a particular functional group or reactwe 
sftelder that site Lereactivetowardcovalent bond fomiationwithasecondfuncto 

example the group of activating groups which can be used in the place of a hydroxyl group include .0(C0)C1, -OCHaCi, 
oSoir Where Ar is an aromatic group, preferably, a p-nitrophenyl group; -0(CO)(ONHS) and t-^f ''^e-Jhe^^^^^^^^ 
of activating groups which are useful for a carboxylfc add include simple ester groups arid an^^^ 
include alkyi aryi and alkenyl esters and in particular such groups as 4-nitrophenyl. N-hydroxylsuccin.mide and pen- 
tafluorophenol. Other activating groups are known to those of skill in the art. 
[0033] "Alkoxy" refers to the group alkyl-O-. 
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[0034] "Alkyl" refers to a cyclic, branched, or straight chain chemicat group containing only carbon and hydrogen, 
such as methyl, heptyl, -(CH2)2-, and adannantyl. Alkyl groups can either be unsubstituted or substituted with one or 
more substituents, e.g., halogen, alkoxy, acyloxy. amino, aryl, hydroxyl. mercapto, carboxy, benzyloxy, phenyl, benzyl, 
or other functionality which may be suitably blocked, if necessary for purposes of the invention, with a protecting group. 

5 When "alkyr or "alkylene" is used to refer to a linking group or a spacer, it is taken to be a group having two available 
valences for covalent attachment, for example. — CHgCHg — , — CHgCHgCHg — , — CH2CH2CH(CH3)CH2— and 
— CH2(CH2CH2)2CH2 — . Preferred alkyl groups as substituents are those containing 1 to 10 carbon atoms, with those 
containing 1 to 6 carbon atoms being particularly prefen^ed. Preferred alkyl or aikyiene groups as linking groups are 
those containing 1 to 20 carbon atoms, with those containing 3 to 6 carbon atoms being particularly pretended. 

10 [0035] "Amino" or "amine group" refers to the group -NR'R", where R' and R" are independently selected from the 
group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, 
and substituted heteroaryl. In a primary amino group, both R' and R" are hydrogen, whereas in a secondary amino 
group, either, but not both, R' or R" is hydrogen. 

[0036] An "a-amino acid" consists of a carbon atom, called the a-carbon, to which is bonded an amino group and a 

^5 carboxyl group. Typically, this a-carbon atom is also bonded to a hydrogen atom and a distinctive group referred to as 
a "side chain." The hydrogen atom may also be replaced with a group such as alkyl, substituted alkyl, aryl, substituted 
aryl, heteroaryl, and other groups. The side chains of naturally occurring amino acids are well known in the art and 
include, for example, hydrogen (as in glycine), alkyl (as in alanine (methyl), valine (isopropyl), leucine (sec-butyl), 
Isoleucine (iso-butyl). and proline (-(CH2)3-)). substituted alkyl (as in serine (hydroxymethyl). cysteine (thiomethyl), 

20 aspartk: acid (carboxymethyl), asparagine, arginine, glutamine, glutamic acid, and lysine), aryl alkyl (as In phenyla- 
lanine, histldine, and tryptophan), substituted aryl atkyi (as in tyrosine and thyroxine), and heteroaryl (as in histidine). 
See, e.g., Harper ef a/. (1977) Review of Physiological Chemistry , 16th Ed., Lange Medical Publications, pp. 21-24. 
[0037] In addition to naturally occurring side chains, the amino acids used in the present invention may possess 
synthetk; side chains. A "synthetk: side chain" is any side chain not found in a naturally occurring amino acid. For 

25 example, a synthetic side chain can be an isostere of the side chain of a naturally occurring amino acid. Naturally 
occurring and synthetic side chains may contain reactive functionalities, such as hydroxyl, mercapto, and cariaoxy 
groups. One skilled in the art will appreciate that these groups may have to be protected to carry out the desired reaction 
scheme. As stated above, the hydrogen at the a-carbon can also be replaced with other groups; those of skill in the 
art recognize the medicinal Importance of a-methyl amino acids and other a-, a-disubstituted amino acids. 

30 [0038] "Protected amino acid" refers to an amino acid, typically an a-amino acid having either or both the amine 
functionality and the carboxylk; acid functionality suitably protected by one of the groups described above. Additionally, 
for those amino acids having reactive sites or functional groups on a side chain (i.e., serine, tyrosine, glutamic acid), 
the temi "protected amino acid" is meant to refer to those compounds which optionally have the side chain functionality 
protected as well. 

35 [0039] "Aryl" or "Ar" refers an aromatic substituent which may be a single ring or multiple rings which are fused 
together, linked covalently or linked to a common group such as an ethylene or methylene moiety. The aromatic rings 
may each contain heteroatoms, for example, phenyl, naphthyl, biphenyl, diphenylmethyl, 2,2-diphenyl-1 -ethyl, thienyl, 
pyridyl and quinoxalyl. The aryl moieties may also be optionally substituted with halogen atoms, or other groups such 
as nitro, cartDoxyl, alkoxy, phenoxy and the like. Additionally, the aryl radicals may be attached to other moieties at any 

40 position on the aryl radical which would otherwise be occupied by a hydrogen atom (such as, for example, 2-pyridyl, 
3-pyridyl and 4-pyridyl). 

[0040] "Aryloxy" refers to the group aryl-O- or heteroaryl-O-. 

[0041] "Arylalkyl" or "aralkyl" refers to the groups R'-Ar and R-HelAr, where Ar is an aryl group, HetAr is a heteroaryl 
group, and R' is straight-chain or branched-chain aliphatic group (for example, benzyl, phenylethyl, 3-(4-nitrophenyl) 
45 propyl, and the like). Preferred aryl groups include phenyl, 1 -naphthyl, 2-naphthyl, biphenyl. phenylcarboxylphenyl (i. 
e., derived from benzophenone), and the like. 

[0042] "Carboxy" or "cartsoxyl" refers to the group -R'(COOH) where R' is alkyl, substituted alkyl, aryl, substituted 
aryl, aryl alkyl, substituted aryl alkyl, heterocyclic, heteroaryl, or substituted heteroaryl. 
[0043] "CartDoxyalkyI" refers to the group -(CO)-R' where R' is alkyl or substituted alkyl. 

50 [0044] "Carboxyaryl" refers to the group -(CO)-R' where R* is aryl, heteroaryl, or substutited aryl or heteroaryl. 

[0045] "Chemical library" or "array" is an intentionally created collection of differing molecules which can be prepared 
either synthetically or biosynthetically and screened for biological activity in a variety of different formats (e.g., libraries 
of soluble molecules; and libraries of compounds tethered to resin beads, silica chips, or other solid supports). The 
tenm is also intended to refer to an intentionally created collection of stereoisomers. 

55 [0046] "Combinatorial synthesis strategy" or "combinatorial chemistry" refers to an ordered strategy for the parallel 
synthesis of diverse compounds by sequential addition of reagents which leads to the generation of large chemical 
libraries. Thus, combinatorial chemistry refers to the systematic and repetitive, covalent connection of a set of different 
"building blocks" of varying structures to each other to yield large arrays of diverse molecular entities. 
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(00471 -LinKer" refers to a molecule or group of molecules aUached to a solid support and spacing a synthesized 
compound from the solid support, such as for exposure/binding t° Y^eoeltinq units of ethylene glycol, for example. 
[00«, ..polyethylene gV-r refers to t-^"- -^-"^^^^^^^^ glycor is used to refer to linking 

red'L well U p<^ypro%,ene g^col or mixUir^ of f JV'-^ °' - ^° ^« 

10049] -Predefined region" refers to a local^ed ^^ea »n a solid supp<^rt wh.c^^^^ ^ 
!om,a{ion of a selected molecule and is othen.se ^f^^^^^^^^^^'^^^^^^ wedge-shaped, etc. For the 
predefined region may have any convenient shape, ^"'^^^ '^"^-h, ;3 ..rLions.- In some embodiments, a 

the regions (i.e.. beads, resins gete f ^T^J^^ J^"^;^;'^;^^^ ^^^-^.^ following characteristics: (1) reacts selecUveiy 
[0051] "Protecting group., refers to a chem«al group ^^^^^^^ 

with the desiredfunctionaiity - g°°^V.eldto g«^eade^^^^^^ ^.J^ ,,3,,,, functionality; and 3) is 

is desired; 2) can be selective^, removed J^^,^*™^^^^ group(s) generated in such projected reac- 

removable in good yield by reagents ^'^^P^'^^^^^^'f^^ "^-^ ° "^^^^ ^-r^-.p. .n Organic Synthesis, 

tions. Examples of protecting groups can be found ^' ^'^^^^^ include photolabiie protecting groups (such 

2nd Ed. (John Wiley & Sons. Inc.. New York). Preferred protecting p;°"P^ '"^'"^^^^^^ -^v) nitroveratryloxycarbonyi 
2meth;n.tropiperonyloxycarbonyl(Menpoc),me^^^^^^^ 

(Nvoc). or nitroveratnrloxymethyl ether (N^om)) acid-laMe p o^^^^ chem. Ber . 109:2670); groups 

iecting groups (such as Fmoc. Fm. P^'°-P^°."'°»^*°^i^^^^^^^^^^ ), LGHhi^DBMFTsee Chattopad- 

which may be removed under neutral conditions (e.g.. metal '°" ^^^^^^^^^^^^^^ J'^^^ Wuts. "Protective Groups in 
hyaya ef a/. (1 979) J.C.S. Chem. Comm. 987-990) «"y' "[^"^/^^^^ 2-haroethyi (see Kunz and Buchholz 

oVanic synthesis". 2nd Ed.. John Wiley & Sons. Inc New Yori. ^^^^^^'^ILg fluoride ion, such as 2-(trlmeth- 
po«..) Ao ^^w nhem. Int. Ed. Engl. 20:894). and groups which may be remo ^ Li ^hutz 

Ui.y.)e»«^^ 

etal. ngao-. Tetrahedron Lett. 21:3343-3346)). and 9 W^'^'^^^^^ 97 and 112 Particulahy preferred protecting 

.uriai or .urtaco.. 1" m.n, .mtodlmenU, « !•<«< o~ "* o«npi...d. ««.. Kt 

0053] Isolation and purification of the ^^'^^^^'^^^^^^^ ''''^.'^^^ extraction, ciystallization. column 

U any su.ab.e separation P"ri«ca.on pr^^^^^ ^^^^^^^^J , ,,,,i„,«o„ of 

chromatography, th.n-layer chromatography. ^^I^^!^^^^^^ ^i^y^n prw:edures can be had by references to 

these procedures. Specific illustrations of suitable «^^P^«''°" ^"J can, of course, also be used, 
the examples hereinbelow. However, other equ«,alents^aratl^or solato^^^^ Hgands which can be synthesized 

may be attached. covalenUy or noncovalently. to a binding "'^'^t restricted to. antibodies, cell 

. Examples of receptors which can be «7'°ved by this invent on ^^^^^^^^^ 

membrane receptors, monoclonal antibod.es and antise a ^^^^^^^^/^P^^^^^^^^^^^ cellular membranes, and 

drugs, polynucleotides, nuclefc f '^'PJij!^- ^tSfart^^^ receptors is used herein, no 

organelles. Receptors f when two molecules have combined through 

difference in meaning is intended. A Ligana necepiui i-ai 

' SoS^'^^^cTer^sr^^^^^^^ 

ods and compounds of this invention include but are not restricted to: 
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a) Microorganism receptors : Determination of ligands that bind to microorganism receptors such as specific trans- 
port proteins or enzymes essential to survival of microorganisms would be a useful tool for discovering new classes 
of antibiotics. Of particular value would be antibiotics against opportunistic fungi, protozoa, and bacteria resistant 

to antibiotics in current use. 

5 b) Enzymes : For instance, a receptor can comprise a binding site of an enzyme such as an enzyme responsible 

for cleaving a neurotransmitter; detenmination of ligands for this type of receptor to modulate the action of an 
enzyme that cleaves a neurotransmitter is useful in developing drugs that can be used in the treatment of disorders 
of neurotransmission. 

c) Antibodies : For instance, the Invention may be useful In investigating a receptor that comprises a llgand-binding 
10 site on an antibody molecule which combines with an epitope of an antigen of interest; determining a sequence 

that mimics an antigenic epitope may lead to the development of vaccines in which the immunogen is based on 
one or more of such sequences or lead to the development of related diagnostic agents or compounds useful in 
therapeutic treatments such as for autoimmune diseases (e.g., by blocking the binding of the "self antibodies). 
^) Nucleic Acids : Sequences of nucleic acids may be synthesized to establish DNA or RNA binding sequences 
IS that act as receptors for synthesized sequence. 

e) Catalytic Polypeptides : Polymers, preferably antibodies, which are capable of promoting a chemical reaction 
involving the conversion of one or more reactants to one or more products. Such polypeptides generally include 
a binding site specific for at least one reactant or reaction intermediate and an active functionality proximate to the 
binding site, which functionality is capable of chemically modifying the bound reactant. Catalytic polypeptides and 

20 others are described in, for example, PCT Publication No. WO 90/05746, WO 90/05749, and WO 90/05785. 

f) Homrione receptors : Detennination of the ligands which bind with high affinity to a receptor such as the receptors 
for insulin and growth hormone is useful in the development of» for example, an oral replacement of the daily 
injections which diabetics must take to relieve the symptoms of diabetes or a replacement for growth hormone. 
Other examples of homrione receptors include the vasoconstrtetive hormone receptors; determination of ligands 

25 for these receptors may lead to the development of drugs to control blood pressure. 

g) Opiate receptors : Detennination of ligands which bind to the opiate receptors in the brain is useful in the devel- 
opment of less-addictive replacements for morphine and related drugs. 

[0057] Channel Block : A material having a plurality of grooves or recessed regions on a surface thereof. The grooves 
30 or recessed regions may take on a variety of geometric configurations, including but not limited to stripes, circles, 
serpentine paths, or the like. Channel blocks may be prepared in a variety of manners, including etching silicon blocks, 
molding or pressing polymers, etc. 

[0058] Abbreviations: The following abbreviations are intended to have the following meanings: 



35 


Boc = 


t-buty loxycarbo ny 1 




BOP = 


benzotriazol-1 -yloxytris(dlmethylamino} phosphonium hexafluorophosphate 




DCC = 


dicyclohexylcarbodiimide 




Ddz = 


dimethoxydlmethylbenzyloxy 




DIC = 


diisopropyk:arbodiimide 


40 


DMT = 


dimethoxytrityl 




Fmoc = 


fluorenylmethyloxycarbonyl 




HBTU = 


2-(1 H-benzotriazol-1 -yl)-1 ,1 .3.3-tetramethyluronium hexafluorophosphate 




HOBt = 


1 -hydroxybenzotriazote 




Menpoc = 


methylnitropiperonyloxycarbonyl 


45 


Menp = 


methylnitropiperonyt 




Nv = 


nitroveratryl 




Nvoc = 


6-nitroveratryloxycarbonyl and other photoremovable groups 




OPfp = 


pentafluorophenyloxy 




OSu- 


N-succinimidyloxy (also known as NHS) 


50 


PG = 


protective group 




TFA = 


trif luoroacetic acid 




II. General 





55 [0059] The present invention provides novel compounds which are useful as photochemically cleavable linking 
groups which can be represented by the fomnula: 
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in which Ri IS hydrogen, C,-Cs alkyl. a^rl or arylalkyi; R^. R3 and R* '"^^P^"'!^"*'^'^''^^"^^"'^ 

or C,-C« alkoxy- X" and Y^^ are each independently halogen, -SH. — SP, -OH, -OP, — NHa, -NHP, in which P 

Lsuf^tSing or activatinggroup.and-NR5R6 wherein and Re are independently 

rnsTslCo'SCen^allcyl, subZted alkyl, aryl. substituted aryl. aryl alkyl. substituted anri alkyl. heteroaryl, and 

substituted heteroaryl; and q is an integer of from 1 to 1 0, preferably from 1 to 4. 

[0060] In one group of embodiments, the compounds are represented by the formula: 



Y"-(COHCHa)q-0— ^ A 




NO2 



in which R1 is hydrogen. C.-C. alkyl; R^ and R* are each independently hydrogen, C^-Cg alkyl or -Ca alkoxy; R is 
C, cTalkoxi XII and are'eac?, independently -Br. -CI. -OH. -NH^, -OP. -NHp in which P .s a suitable 
prmecCoTactivatinggroup.and-NRW wherein RS and R6 are independently selectedfrom the grou^^ 
o hydrogen, alkyl. substrtuted alkyl, a,yl, substrtuted aryl. aryl alkyl. substituted aryl al^l. heteroaryl. and sub« 
heteroa^l; and q is an integer of trom 1 to 4. In particular^ Preferred -^^j^^'^^'^'^t^^'l^^ c ScS^a? 
R4 are both hydrogen, R3 is methoxy, Y" is -OH. and XH is -Br. -OH, -0(CO)CI. -OCHaCI. -0(CO)OAr. 
OAc NH2. — ODMT,— NHBOC. — NHAc, or — NHFmoc. 

[0061] In another group of embodiments, the compounds are represented by the formula: 



Y"-{C0MCH2)q-0, 




in which the symbols H\ R^, R^, R^. X^, Y" and q represent those groups described above f 
embodiments. As above, embodiments which are particularly preferred are those -„ which Ri .s -^-'JV^"! R a^ 
both hydrogen, R3 is methoxy. Y" is -OH, and X" is -Br, -OH, -0(CO)CI, -OCH2CI. -0(CO)OAr, -OAc. 
NH. ODMT — NHBOC — NHAc. or — NHFmoc. 

[00621 Exemplary of the photochemically cleavable linking groups of the present invention are structures 3-6, below. 
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5 




10 
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15 



20 




5 6 

25 

[0063] Although Compounds 3-6 are illustrated with an amide linkage (_CONHBn) on one terminus and an ester (for 
example, — OAc) or amide (for example, — NHAc) linkage on the other terminus, one of skill in the art will appreciate 
that these photochemicalty cleavable linking groups can be prepared, stored, and in some embodiments, utilized in 

30 their unprotected forms as the corresponding free acids, free amines, and/or free hydroxyl compounds, or salts thereof. 
In addition, protecting group other than the exemplified Ac- and Bn-groups can also be used. The choice of protecting 
group will depend on the nature of subsequent couplings and will be readily apparent to one of skill in the art. 
[0064] These compounds which are suitable as photochemically cleavable linking groups can be prepared by stand- 
ard synthetic methods known to those of skill in the art. For example, linking group 3 can be prepared from commercially 

35 available vanillin (Aldrk:h Chemical Company, Milwaukee, Wisconsin, USA). Alkylation of the hydroxyl functionality of 
vanillin with t-butyl bromoacetate provides a phenoxyacetic ester derivative whk;h can be nitrated using nitric acid. The 
carboxyllc acid functionality which is formed via ester cleavage during the nitration process can be converted to the 
benzamide using standard methods. Reduction of the aldehyde with sodium borohydride followed by acylatlon of the 
hydroxyl group thus fonned with acetic anhydride provides linking group 3. 

40 [0065] Preparation of linking group 4 can be achieved in a similar sequence of steps beginning with acetovallinone 
(Aldrich Chemical Company). Preparation of linking group 5 can be achieved using methods similar to those employed 
for linking group 4, by substituting t-butyl 4-bromobutyrate for f-butyl bromoacetate. Preparation of 6 can be achieved 
by reductive amination of the keto-actd intemnediate used in the preparation of 5. Following amination, the resultant 
amine is protected as its acetamide and the carboxyllc acid functionality is converted to a benzamide to provide 6. 

45 [0066] Linking groups similar to 3 , 4 and 5, but having — NH — P, wherein P is a suitable protecting group (as ex- 
emplified with a Fmoc group below) in place of — OAc can also be prepared using known methods. For example, the 
aldehyde-acid formed in the preparation of 3 can be treated under reductive amination conditions to provide an ami- 
nomethyl substituent in place of the aldehyde functionality. Protection of the amine with Fmoc-CI can be'carried out 
according to known procedures to provide linking group 7. Similarly, 8 can be prepared via reductive amination of the 

so keto-acid prepared in the synthesis of 4, followed by amino group protection with Fmoc-CI. Other protecting groups 
which are also suitable include, for example, ALLOC and BOC. 



55 
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Pmoe-NH 




rOOSTl Likewise analogs of compound 5 can be readily prepared, as shown in Figure 1 . The inker can be prepared 
E2e RtTpro Ling g«.up through a seven step sequence starting with acetovanlllone. Of particular note s that 
re proced^SScallydoL not require any ch^^^^ 

and t^^ rS^sequence can be carried out in preparative scale to afford ample quantities of the linker n roughly 

fo Fmoc are llo accessible for all of the above described linkers, for example, by derivatamg .ntemnediate 16 wrth 

Srra°nTer Lper^^^^^^ invention provides composmons which are solid substrates derivatized w«h 

i;e^mpound?Jf Ih'p^^^^^ invention. These substrates having -photochemically cleavable" linking groups ,ust de- 
scribed, can be represented by the formula: 



A— B— L 



in which A is a solid substrate. B is a bond or a derivatizing group and L is a linking group and will find use particularly 
in the solid phase synthesis of small molecule llgands and peptides, and libraries thereof^ .^nherical 
00691 The solid substrate or solid support may be of any shape, although they preferably will be roughly sphericaL 
Th?!upports need not necessarily be homogenous in size, shape or composition: although the ^-PP°;^7^"^ ^^"^ 
JreferaKill be uniform. In some embodiments, supports that are very unifom, U> size '-1111^-^^^^^ ^^^^[f^ 
in another embodiment, two or more distinct^ different populations of solid supporte rnay be used ^/^am p^^^^^^^ 
ra0701 Solid supports may consist of many materials, limited primarily by capacrty tor denvatizanon to attach «ny of 
L number o chernfcally reactive groups and compatibility with the synthetic chemistry used to produce array and 
fn some ^bo'c^ments the methods used for tag attachment and/or synthes^. S"'!^'""^';"';^^^^^^ 
be the type of material commonly used in peptide and polymer synthesis and inc ude glass, P»'5^''^y^^^^^^^ 
heavily^s-linked polystyrene or similar polymers, gold or other colloidal metal particles and f'^^^'^";'^ '^"'^^ 
to mXSdHed in the art Except as otherwise noted, the chemically reactive groups wrth which such solid suppoite 
ly^cLr^^ed ar^^^^^^ common^ used for solid phase synthesis of the polymer and thus will be well known to 
thn«f> <%Willpd In the art i e.. carboxyls, amines and hydroxyls. 

So71] If impr^^^^^^^^ effteLcles. one can employ nonporous supports or other soNd supports less porous 
han tvpica° peptide synthesis supports; however, for certain applfcations of the invention, qurte porous beads res.ns^ 
or othTr suppoSfwo^ well and are often preferable. A preferred support is resin. In general, ^^l^^-^^ll^^^^ 
rinqe of 1 nm to 1 00 ^m, but a more massive solid support of up to 1 mm in size may sometimes be '^J'^^'^'f 
prefen-ed re^ns inclurSasrin resin (a polystyrene resin available from Sachem Bioscience, Swrtzeriand); and Tent- 
aGetrAC TLntaGel PHB or TentaGel S NH^ resin (polystyrene-polyethylene glycol copolymer resins available from 
Rapie PoW^T^Sn ^erruan,)- Other preferred supports are commercially available and described by Nova- 

SoT".ni..rem?odT:ents, the solid substrate is flat, or al.emativeV, may take °" ^^-^"^^^^^^^ 
ions. For example, the solid substrate may contain raised or depressed regions on wh^h ^y^l^'^^^^'^^'^^ 
some embodiments, the soHd substrate will be chosen to provide appropriate ght^^ateofng <J--i«;;f '^^^''J,^^ 
amole the substrate may be a polymerized Langmuir Blodgett film, functionalized glass. Si. Ge, GaAs GaP faiUa, 
^N^modMc^^^ or any one of a variety of gels or polymers such as (poty)tetraf luoroethylene (Po^);"^^-!^ - 
flirpolvsty^ene polycart,onate. or combinations thereof. Other suitable solid substrate materials will be readily 
fluonde, polysvrene Preferably the surface of the solid substrate will contain reactive groups, which 

LTdlec^St llntCr^S; S like. More preferab^. the surtace will be optically transparent and will 
have surface SI— OH functionalities, such as are found on Silica surfaces. ^ , u. r«i.«r ic «tt«rh..H 

[oS According to the present embodiment, when bound to a solid support, the photocleavable linker .s attached 
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by means of a derivatizing group "B". One can, of course, incorporate a wide variety of derivatizing groups, depending 
upon the application and the effect desired. For instance, one can select derivatizing groups that impart hydrophobicity, 
hydrophilicity, or steric bullc to achieve desired effects on properties such as coupling or binding efficiency. In one aspect 
of the invention, the derivatizing group will comprise an amino acid or peptide. For example, branched derivatizing 
5 groups, i.e., derivatizing groups with bulky side chains such as the derivatizing group, Fmoc-Thr(tBu), are used to 
provide rigidity to or to control spacing of the molecules on the solid support in a library or between a molecule and a 
tag In the library. Particularly preferred derivatizing groups derived from amino adds or peptides include X EGEGET, 
and SVT 

[0074] In some embodiments, cleavable tinkers will be used to facllrtate an assay or detection step. Specifically, the 
10 advent of methods for the synthesis of diverse chemical compounds on solid supports has resulted in the genesis of 
a multitude of diagnostic applications for such chemical libraries. A number of these diagnostic applications involve 
contacting a sample with a solid support, or chip, having multiple attached biological polymers such as peptides and 
oligonucleotides, or other small ligand molecules synthesized from building blocks in a stepwise fashion, in order to 
identify any species which specifically binds to one or more of the attached polymers or small ligand molecules. For 
IS example, the use of VLSIPS and ESL technologies, disclosed In US Patent No. 5,143,854, and other synthesis and 
screening methodologies often requires that the support used to assemble the ligands also be used to display the 
ligands for biological binding experiments. As a result, any (inking groups used in preparation of the ligands must 
perfomn well in the organ k; environment used in synthesizing the ligands as well as the aqueous environment typically 
used in binding assays. By changing the particular derivatizing group and the resulting hydrophilk:/hydrophobic prop- 
20 erties of the compositions claimed herein, often the presentation of a ligand or peptide' to certain receptors, proteins 
or drugs can be improved. 

[0075] Prior to attachment to the solid substrate the derivatizing group will have a substrate attaching group at one 
end, and a reactive site at the other end. The reactive site will be a group which is appropriate for attachment to the 
photocleavable linking group, L. Groups which are suitable for attachment to a linking group include amine, hydroxy!, 

25 thiol, carboxylic acid, ester, amide, isocyanate and isothiocyanate. 

[0076] Preferably, the derivatizing group is a polymer chain having amine or hydroxyl functional groups at the termini. 
In one group of preferred embodiments, the derivatizing group comprises an amino acid , peptide, or polyether chain 
having an amine functionality at the temriini. More preferably, the derivatizing group is — NH — 
(CH2CH20)nCH2CH2NI-i— , — NH— CH2(CH2CH20)„CH2CH2CH2NH— , — NH— CH2 

30 (CHaCHaCHaO^CHgCHgCHaNH— or— NH— (CH2)mO(CH2)n-0(CH2)n,NH— , in which n is an integer of from 1 to 
10 and m is an integer of from 1 to 6. In a particularly preferred embodiment, the derivatizing group is — NH — 
(CH2CH20)2CH2CH2NH— . 

[0077] According to the needs of the practitioner, the derivatizing groups can also be combined, for example, by 
combining an amino acid or peptide derivatizing group with a polymer chain having the appropriate functionality at both 
35 termini. Partteularly preferred derivatizing groups of this class include PEG^ 5T, PEG^gT, PEG20T, PEG24T, and PEG30T 
wherein the polymer chains have the structures shown below: 



Abbreviation 


Structure 




— NH— (CH2CH20)nCH2CH2NH-(CO)CH2CH2CH2Ca— , where n is 2 


PEG,9 


— NH~(CH2)n,0(CH2)nO(CH2)n,NH-(CO)CH2CH2CH2CO— , where m is 3 and n is 4 


PEG20 


-.-NH~CH2(CH2CH20)„CH2CH2CH2-NH-(CO)CH2CH2CH2CO— , where n is 3 


PEG24 


— NH— (CH2CH20)nCH2CH2NH-(CO)CH2CH2CH2CO~. where n is 5 


PEG30 


The dimer of PEG-,5 



[0078] Linking groups used in the present compositions which' are photochemtcally cleavable are represented by 
radicals of the formula: 



50 



55 



15 



EP 0 776 330 B1 



^coHCH2X|-o- 




. K D1 Jo huHrnn^n c -C alkvl arvl Of arvlalkvl; R^, r3 and are each independently hydrogen, C^-Cq alkyl. 
group. 

[0079] In one group of pretended embodiments, L has the fonnula: 




NQ2 



^,vh D1 ie hwHronpn C -C. alkvl' R2 and R^ are each independently hydrogen, C^-Cq all<yl or C^-Ca all<oxy; R^ is 
m which R1 IS hydrogen C, alkyl R ^"^m-^ or-NHP, wherein P is a suitable protecting or 

— 0(CO)CI. — OCHaCI, — 0(CO)OAr, — OAc. — NH-Fmoc, — NHAc. or— NH-BOC. 
[0080] In another group of preferred embodiments, L has the fonnula: 



^CO)-<CH2X|-<> 




NOa 



• I, K tho .^hnl« R1 R2 R3 R* X21 and q represent those groups described above for the first group of embod- 
;::nf A a^^e TmbodLnts ^ul are articular^ preferred are those in which Ri is methy. and "3 is metho^^ 
ZTprefeS. « -ethyi, R3 is metho^cy, and and are each hydrogen, fuj"- -^^^ ^^J^^ 
compounds in which n is 3, Ri is methyl, R3 is methoxy. R^ and R* are each hydrogen, and .s-OH. ODMT. 

rur-n\ni OPH ri OfCO^OAr — OAc, — NH-Fmoc, — NHAc, or — NH-BOO. 

^^S^Se";ompoSon^ Invention can be prepared by standard manipulations of -^thods ^.ea^ 

S^rLJherShteh are well known to those of skill in the art from the diamine derivatives of commercially ava lable 



16 



EP 0 776 330 B1 

111. Use in synthesis 
A. General overview 

5 [0082] In yet another aspect, the present invention provides nnethods for the preparation of small ligand molecules 
or peptides on a solid support such that the small ligand molecules or peptides are removable from the support upon 
the application of a suitable energy source. These methods are applicable to the solid phase synthesis of a single 
molecule or libraries of molecules, as described in greater detail hereinbelow. 

[0083] In the first step of the present method, a photolabile linking group is attached to a solid support. The photolabtle 
10 linking group is represented by the formula: 



50 




in which R** is hydrogen, C^-Cq alkyi, aryl or arylalkyi; R^, R^ and R^ are each independently hydrogen, C^-Cq alkyi or 
Ci-Cg alkoxy: X^^ is halogen, —OH, —OP, — SH, — SP, — NHg or ~NHP and Y3i is Br. CI, OH, NHg, SH, OP. SP 
and NHP, wherein P Is a protecting or activating group; and q is an integer of from 1 to 10. In this step, attachment to 

25 the solid support occurs through Y^"', or alternatively through the carbonyl group attached to Y^"". 

[0084] The extent of coupling of the linkers to commercially available amino-supports to afford the corresponding 
photolabile supports can be detennined by conventional Kaiser test. Despite the sensitivity of the supports towards 
photolytic cleavage, they can be handled without any special precautions other than avoiding direct exposure to sunlight 
or UV light. The supports can be handled under subdued laboratory lights and stored in foil-wrapped vials. 

30 [0085] In an optional second step, protecting groups, where present on X^^, are removed from the resulting deriva- 
ttzed solid support. In those applications in which a number of diverse small ligand molecules are to be synthesized 
on the support, the protecting groups may be selectively removed from one region at a time. Methods for this selective 
removal are described in US Patent No 5,384,261 (Application Serial No. 07/796,243, filed November 22, 1991). The 
removal of protecting groups provides a synthesis initiation site upon which the small ligand molecules can be prepared. 

35 [0086] In an optional third step, the synthesis sites on the solid support are activated. For example, a hydroxyl group 
can be coverted to the corresponding -OP group wherein P is an activating group as defined above. Similarly, amine 
and carboxyl groups can also be activated using methods known in the art. 

[0087] In the fourth step of the present method, small ligand molecules or polymers are coupled to the synthesis 
initiation site. This coupling can involve either the attachment of the entire small ligand molecule or polymer, or it can 
40 involve the synthesis of the molecules in a stepwise fashion on the synthesis initiation site. In those embodiments in 
which the molecules are synthesized in stepwise fashion on the synthesis initiation site, the synthesis can proceed by 
any of the compatible means discussed under the General Methods section hereinbelow. 

[0088] Various formats for attaching the molecules or building blocks to the linker are shown in Figure 4. For example, 
when X^^ comprises a — NH2 group, compounds bearing a cari30xylic acid, Isocyanate, carbonyts, orsulfonyl halide, 
45 and alkylating agents can be directly coupled to the amine functionality. Compounds bearing a cari^oxyllc acid can be 
coupled directly to X^i when it comprises a — OH group. Alternatively, the X^** group can be converted to a halogen 
and preferably, a bromine, or various activattng groups as.shown in Figure 4 for coupling to a variety of functionalities. 



B. Small Molecule Ligand Synthesis 

[0089] The photocleavable linkers described herein have been used in a variety of peptide and small molecule ligand 
solid phase syntheses. For example, pyrrolidines; diketopiperazines; beta-lactams; and dihydropyridines, dihydropy- 
rimidines, pyridines, and pyrimidines and libraries thereof, can be prepared using the photocleavable linkers described 
herein. 

[0090] The photocleavable linkers described herein have been utilized in the synthesis and cleavage of a support- 
bound 4-thiazolidlnone. The stability of the linker and the 4-thiazolldinone towards typical TFA deprotection conditions 
was examined by Incubating the thiazolidinone bound-support with a standard TFA-scavenger cocktail containing phe- 
nol, thioanisole, water, ethanedithiol, and TFA for 2 hours at room temperature. Analysis of the support by fast ^^C 
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and >90% yield. . identical conditions demonstrated that linker 9 cleaved 




20 See Rich supra and Hammer supia. 
C. Peptide Synthesis 



25 



the support with a TentaGel resin shown below: 



30 



40 



45 



50 



55 



9 {X is NH) and 10 {X is O) 

lower. 

D. Use of Scavengers 

these byproducts remain attached to the support while ^l^f f ^^Jff^^ ^ .,„,ernal light filters to slow the rate of 
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III. General Methods 

[0095] The compounds, compositions and methods of the present invention can be used in a number of solid phase 
synthesis applications, including light-directed methods, flow channel and spotting methods, pin-based methods and 
bead-based methods. 

A. Bead Based Methods 

[0096] A method which is parttcularfy useful for synthesis of polymers and small ligand molecules on a solid support 
"bead based synthesis." A general approach for bead based synthesis is described in ; Lam etal. (1991) Nature 354 : 
82-84; and Houghten etat. (1991) Nature 354 :84-86. 

[0097] A large plurality of beads are suspended in a suitable carrier (such as a solvent) in a parent container The 
beads are provided with a photocleavable-linker having an active site. The active site is protected by an optional pro- 
tecting group. In a first step of the synthesis, the beads are divided for coupling into separate containers. If present, 
the protecting groups are then removed and a first portion of the molecule to be synthesized is added to the various 
containers. For the purposes of this brief description, the number of containers will be limited to three, and the building 
blocks denoted as A, B, C, D, E, and F. The protecting groups are then removed and a first portion of the molecule to 
be synthesized, i.e., the first building block, is added to each of the three containers (/.e., A is added to container 1 , B 
is added to container 2 and C is added to container 3). 

[0098] Thereafter, the various beads are washed of excess reagents as appropriate, and remixed in the parent con- 
tainer. Again, it will be recognized that by virtue of the large number of beads utilized at the outset, there wilt similarly 
be a large number of beads randomly dispersed in the parent container, each having a particular first portion of the 
monomer to be synthesized on a surface thereof. 

[0099] Thereafter, the various beads are again divided for coupling in another group of three containers. The beads 
in the first container are deprotected and exposed to a second building block (D), while the beads in the second and 
third containers are coupled to molecule portions E and F respectively. Accordingly, molecules AD, BD, and CD will 
be present in the first container, while AE, BE, and CE will be present in the second container, and molecules AF, BF, 
and CF will be present in the third container. Each bead, however, will have only a angle type of molecule on its surface. 
Thus, all of the possible molecules fomied cm the first portions A, B, C, and the second portions D, E, and F have 
been fomned. 

[0100] The beads are then recombined into one container and additional steps such as are conducted to complete 
the synthesis of the molecules. Each bead, however, will have only a single type of molecule on its surface. In the 
partteular embodiment described herein, all of the possible molecules formed from the various first, second, and third 
portions have been formed. 

[0101] According to some embodiments, the solid support will bear an Identifier tag. The identifier tag has a recog- 
nizable feature that is, for example, microscopically or otherwise distinguishable in shape, size, mass, charge, or color. 
This recognizable feature may arise from the optical, chemrcal, electronic, or magnetic properties of the tag, or from 
some combination of such properties. In essence, the tag serves to label a molecule and to encode infonnation deci- 
pherable at the level of one (or a few) molecules or solid supports. By using identifier tags to track the synthesis pathway 
that each member of a chemical library has taken, one can deduce the structure of any chemical in the library by 
reading the identifier tag. Particularly preferred Identifier tags include synthetic oligodeoxyribonucleotides. An example 
of a parallel synthesis of a thiazolidinone with an oligonucleotide tag is shown in Fig. 6 and described further below. 
[0102] The identifier tags identify each reaction step that an individual library member or solid support has experi- 
enced and record the step In the synthesis series in which each chemical reaction was performed. The tags may be 
added immediately before, during, or afterthe chemical reaction, as convenient and compatible with the type of identifier 
tag, modes of attachment, and chemistry of molecular synthesis. 

B. Light-Directed Methods " ' • - 

[0103] "Light-directed" methods (which are one technique in a family of methods known as VLSIPS^*^ methods) are 
described in U.S. Patent No. 5,143,854, previously incorporated by reference. The light directed methods discussed 
in the '854 patent Involve activating predefined regions of a substrate or solid support and then contacting the substrate 
with a preselected monomer solution. The predefined regions can be activated with a light source, typically shown 
through a mask (much in the manner of photolithography techniques used in integrated circuit fabrk:ation). Other re- 
gions of the substrate remain inactive because they are blocked by the mask from illumination and remain chemteally 
protected. Thus, a tight pattern defines which regions of the substrate react with a given monomer. By repeatedly 
activating different sets of predefined regions and contacting different monomer solutions with the substrate, a diverse 
array of polymers is produced on the substrate. Of course, other steps such as washing unreacted monomer solution 
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STrooriately labeled with, or coupled to another "-^^^P'^;^"^.* J^p^^^^^ of the composition of the molecule 



D O ther Methods ^rtmhi 
5 384 261 (ApplicationSerialNo. 07/796,243. Wed November22^^ predefined regions or (2) 
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EXAMPLES 
[0107] 



the scope of the invention in any manner. 



A PieEaration^^ ^ ^ 

ro.09, A Slurry o, acetovanillone (41 .00 g. 2*6.7 -oO methy^^^^^^^^ \„o^ 

5 3 9. 371 mmol) in 200 mU of DMF ^^'"^f.^^rn w^'t^n ^^^^^^^^^^^ between BOAc and Saturated NaCl 
Sixture until all the K^COa was dissolved and the soluton was the P ^^,^^^^3 ^0 g (ioO%crudey.^d) of the 

6 81 Found: C. 62.81 ;H. 6.83. 
B. P,,o--i-^^ 

^0.10, Toaso,utionoftheKetoesterfromabove(6.^^^^^^ 

lydroohlohde (21 .46 g, 309 mmol). A"er s.^nng at room tempe^ fo evaporated to dryness to 

between EtOAc and saturated NbCL ^-^^^^^ To^I^de ^ield). MP sVaa-C. Anal. Calcd. for C,.H«NO,. C 

C Preea^ati,^^ 

^0.13 As.ur.oftheoxlmefromabove(S9.g.14^.- 

Sari.. Lanc^ter Synthesis Inc.) in 400 ^ 0 alac'^^^^^^^^^^ |g of catalyst was added anor 18 -i -d 
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The reaction mixture was filtered after 5 days and the solvent was removed under vacuum. The oily residue was taken 
up in 600 mL of water and acidified to pH 1 with 6 N HCI. The aqueous phase was washed with Et20, then basifled 
with solid NaOH to pH 11 and extracted with EtOAc. The EtOAc extract was dried (MgS04), filtered and evaporated 
to dryness to afford a crude amine as a colorless oil. 

5 [0112J The crude amine was dissolved in 300 mL of pyridine, cooled to 0°C with an Ice bath, and was treated with 
trlfluoroacetlc anhydride (31 mL, 219 mmol) for 1 hour before being partitioned between EtOAc and saturated NaCI. 
The organic phase was dried (MgS04), filtered and evaporated to dryness to give the crude trifluoroacetamlde as a 
light yellow solid. The solid was recrystallized from CH2Cl2/hexanes to afford 71 .62 g of white solid (80% overall yield 
from acetovanlMone). MP 96-97"C. Anal. Calcd. for C16H20F3NO5: C, 52.89; H. 5.55; N, 3.86. Found: C, 52.76; H. 5.45; 

10 N, 3.59. 

D. Preparation of Methyl 4-(2-methoxy-5-nitrO'4-(1-trifluoroacetamldoethyl)phenoxy)butanoate 

[0113] The trifluoroacetamlde from above (9.40 g, 25.9 mmol) was dissolved In 200 mL of 70% HNO3 cooled to 0**C. 
IS The solution turned orange In color and was quenched after 2 hours by pouring Into water and adjusting the total volume 
to 2 L. The resultant slurry was chilled to 4**C overnight and filtered to give a light yellow solid. Recrystalization from 
MeOH/HgO afforded 9.07 g (86% yield) of product as a light yellow solid, MP 156-157°C. Anal, Calc. for 
C16H19F3N2O7.O.O5 H2O: C, 46.96; H. 4.70; N. 6.85. Found: C, 46.59; H, 4.78; N, 6.89. 

20 E. Preparation of 4-(4-(1-(9'Fluorenylmethoxycarbonylamino)ethyl)-2-methoxy-5-nrtrophenoxy)butanolc acid 

[01 14] To a solution of the nitro-phenyl compound from above (1 2.36 g, 30.27 mmol) in 250 mL of warm MeOH was 
added 1 N NaOH (100 mL, 100 mmol) and the reaction mixture was heated to reflux for 5 hours. The solution was 
cooled to room temperature and concentrated to about 100 mL with a rotary evaporator. Dioxane (150 mL) and H2O 

25 (100 mL) were added and the pH of the solution was adjusted to pH 9 with 6 N HCL A solution of Fmoc-CI (9.83 g, 
38.0 mmol) in 100 mL of dioxane was added and an additional 15 mL of dIoxane was added to create a homogeneous 
solution. The pH of the solution was measured to be 4.5 and was adjusted with 1 N NaOH to pH 8 over the next 30 
minutes. A light yellow precipitate formed as the pH was adjusted. The reaction was quenched after 18 h by adding 
1 00 mL of 1 N HCI and adjusting the total volume to 1 L with HgO. The precipitate was collected, taken up In 1 L of hot 

30 EtOAC, dried over MgS04 and was filtered while hot. The solvent was removed under reduced pressure affording a 
light yellow solid whk:h was triturated with 1 L of hot Et20. The solid was collected and was recrystallized from MeOH/ 
10% hexanes to afford 12.78 g (81% yield for two steps) of product as a light yellow solid, MP 200-201 ""C. Anal. Calc. 
forC28H28N208 H20: C, 63.94; H. 5.48; N, 5.33. Found: G, 63.57; H. 6.44; N. 5.54. 

35 EXAMPLE 2 

[0115] This example illustrates the photochemical cleavage of a series of linking groups. 

[0116] Linking groups 1 -6 were examined under photolysis conditions routinely employed for the synthesis of both 
peptides and oligonucleotides. Photolysis was carried out with a Hg(Xe) ARC lamp with a 350-450 run dkjhrolc reflector 
40 at an intensity of 1 0 mW/cm^ at 365 nm. Roughly 90% of the UV light can be considered to be 365 nm in wavelength. 
The relative photolysis rates were measured in four different solvents (dioxane, methanol, pH 7.4 PBS, and pH 7.4 
PBS containing 10 mM DTT). The substrate concentration was 0.1 mM and five time points were taken to determine 
the quantum yield and half-life for loss of starting material. The observed hatf-lives are shown in Table 1 . 

45 Table 1 



Photolysis Half-Lives for Linkers 1-6 



50 



Linldng Group 


Solvent 


PBS 


DTT/PBS 


MeOH 


Dioxane 


1 


348 


259 


a 


a 


2 


14.1 


47.2 


362 


36.8 


3 


12.9 


7.32 


16.2 


4.00 


4 


1.74 


1.98 


5.81 


0.64 




2.87 


2.86 


3.85 


0.50 



photolysis observed. 
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Photolysis Half-Lives for Linkers 1-6 


Linking Group 


Solvent 


PBS 


DTT/PBS 


ItfieOH 


Dioxane 


6 


0.69 


0.66 


0.51 


0.17 1 



10117, AS the resets in Table 4 Indicate, .in.ng ^-P^^ ^ ^ ^^^^^^^^^^^ 
L«ei. Addmonal^. Hnking groups 3 and 4 were axan^n^^^^^^^^^ 

ofsolidphasepolyrnersynthesisU^^^^^^^^ 

^c^2:ard%"5STP^^^^^ 

EXAMPLE 3 

10118, This example "...ustrates the synthesis of th-o.id.non-^^^^^^ having a photoCeavabie iinKer and the 
subsequent renioval of the thiazolldinones from the resm via photolysis. 

A ThiaTnlidlnone Preparation 

,011., Co™ av-b.e r^^^^^^^^ 

reaction had taken place. The resin was washed , 5 mL DMF. 3 x 5 mL CHaCI^), and 

Ac,0 and 30% pyridine in 50% CH^. for 30 r^^^^^^^^^ 

dried under vacuumfor 1 hour Aportion "'^^^^Jt^" '"^^^^ anhydride (prepared from 1 82 mg of Fmoc- 

and then washed with DMF. A 0.5 M solution °' ^'^"'^^f j^""^,;^^ hour, by wh^=h time ninhydrin had revealed 
Gly-OH and 50 of DIG in 0.6 mL of DMF) was coupled » ^^^Jf '^^^^^^ '^^^^^ ,or 30 minutes. Deprotectlon 
thi a complete reaction had taken place. The res,n wa^^^^^^^^ 

with piperidine, washing and drying as «''°^^9^^V^rtfilcrl too cuSure ACN (2 mL) and3 A molecular sieves (20 
40 mg Of resir, per vial) into 2 4-mL viate equipped w^^^^^^^ 

- 30 pellets) were added to each val. Benzaldehyde ,300 ^.L) was added to the second vial. 

Vial Whereas 2.4-*'"-*oxybenzalctehyde (250^^^^ ,^3i„ ,^„3fen-ed 

Both vials were heated to 70 -C for 2 hours. The v ate were coolea to r ^ l CH2CI2. 3 x 5 mL MeOH. 

to disposable filtertubes and washed extensive^ (3 x 5 mL CH2CI2, 3 x 5 mL DMh. c 
3 X 5 mL CHaCla, 3 x 5 mL Etp). 

B General Pho tol ysis Conditions 

10120] Roughs 2-20 mg of resin were placed in plastic ,^^0^^ oT^^^ 

3ree-MC FiL Unrtsfrom Mil.lpore, f^^^^'^^^^/^-^^^^^^ mW/cm^ power level 

were conducted with a 500 W Hg ABC lamp f'tted wrth a " ^.^ entle mixing from an orbital 

measured at 365 nm. The samples were samples were washed with 100 

shaker table. After photolysis the ^^7'^= "^^^^^^^^^^ each sample were analyzed by HPLC for the 

^e^l^oSS^^^^^^^ 

S on the resin and that they were stable to the photolysis conditions. 
C stability tow ards TFA treatment 

t0121, H,N.S-TentaGel(500mg)wase,aboratedinanalogytoExamp^^^^ 

with 4 (2 13C. 99% from Cambridge Isotope Laboratories. ^J"^^^' ^q'^j.^^^^^^^ ester. The resin was again 
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molecular sieves for 2 hours at 70 C generated the double labeled thiazolldinone resin. The resin was washed exten- 
sively (3 X 5 mL CHgClg. 3 x 5 mL DMF, 3 x 5 mL CH2CI2. 3 x 5 mL MeOH, 3 x 5 mL CHgClg, 3 x 5 mL BX2O) and dried 
under vacuum. 

[0122] A portion (20 mg) of the resin was treated with 95% TFA/5% HgO for 1 hour, followed by washing with CHgClg, 
5 MeOH, and EtgO. Gel ^^C NMR analysis of the resin indicated no loss of thiazolldinone, as evidenced by relative 
integration of the two labeled carbons. Any destruction of either the photolinker or thiazolldinone would be expected 
to result in the integration of the benzylic carbon to decrease. This experiment demonstrated that both the photolinker 
and thiazolldinone were stable to TFA treatment. 

10 D. Additional Stability Experiments 

[0123] In a separate experiment, an additional 20 mg of resin was treated for 2 hours at room temperature with a 
solution of phenol (75 mg), thioanisole (50 )iL), water (50 p.L), ethanedlthiol (25 ^L), and TFA (1 mL) followed by washing 
as above. Gel i^C NMR analysis of the resin indicated no loss of thiazotidinone or photolablle linker, as evidenced by 
IS the relative integration of the two labeled carbons. 

EXAMPLE 4 

[0124] This example illustrates the synthesis of a CCK peptide on a resin having a photocleavable linker and the 
20 subsequent removal of the peptide from the resin via photolysis. 

A. Preparation of the CCK Peptide 

[0125] The peptide H-Met-Gly-Trp-Met-Asp-Phe was prepared on TentaGel resin (25 mg) bearing the photolablle 
25 linker 9 according to the synthesis cycle described below. All amino acids were N-Fmoc protected. The side chain 
functionalities of Asp and Trp were protected as the tert-butyf ester and Boc carbamate, respectively. 

B. Coupling 

30 [0126] To a 0.11 M solution of amino acid in DMF (0.50 mL) were added 0.20 M HATU in DMF (0.25 mL) and 0.60 
M N, N-diisopropylethy!amine in DMF (0.25 mL). The resulting solution was added to TentaGel bearing an unprotected 
amine, and the suspension was stirred at room temperature. After 20 minutes, the supernatant was decanted and the 
resin washed successively with DMF and THF. 

35 c. Capping 

[0127] To the resin was added a commercially prepared solution of N-methylimidazole (1 6%) in THF (0.5 mL) followed 
by acommercialty prepared solution of acetic anhydride (10%) and 2,6-lutidlne (10%) in THF (0.50 mL). The resulting 
suspension was stirred 5 minutes at room temperature. The supernatant was then decanted and the resin washed 
40 successively with THE and DMF. 

D. Amine Deprotection 

[01 28] Piperidine (20% in DM F, 1 .00 mL) was added to the resin and the resulting suspension was stirred 1 0 minutes 
^5 at room temperature. The supernatant was then decanted and the resin washed with DMF 

[0129] Following Fmoc removal from the final methionine residue, the resin was washed thoroughly with THF and 
the solvent evaporated. Side chain protection was removed by treating the resin with 1 000:75:50:50:25 TFA/phenoi/ 
waterAhioanisole/ethanedfthiol (0.40 mL) and allowing the resulting suspension to stand 1 hour at room temperature 
with occasional agitation. 

50 

E. Photolytic Release 

[0130] 50 Beads bearing the fully-deprotected peptide were placed in one well of a 96-well polystyrene microtiter 
plate and covered with 75 ^L of a 1 :1 solution of DMSO and PBS containing 0.1% hydrazine. A glass slide was fixed 
55 on top of the plate, which was then irradiated for one hour. After irradiation, the supernatant was decanted from the 
beads and analyzed directly by reverse phase HPLC, as shown in Figure 3. The product peptide, which co-eluted with 
authentk: material, was obtained in 70% yield. MS (ESI) m/z 786 (MH^). 
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EXAMPLE 5 



10 



15 



20 



10131, Thlsexan^pleinustratesmeprepa^tio^^^^^^^ 

r0132 TentaGel S NHj (1 0 g. 130 particte size 0.29 '^"'^l^J°°^% j^r 1 0 minutes. The resin was then 
^was wUed With DMF (lo mU) and treated w^^^ 

extensively washed with DMF and treated wrth a 0.5 ^ sc^"*'°" °* ^'"^^^^^ acid, HOBt (1 .2 g. 8.88 

aJabovefrorr, 2.26 g (7.55 mmol) of 4-(4-(1-hydroxyeth^^6-meth^^^^^^^^ 
Lo0.asolutionofDICinDMF(1..20mL 7.66mmoJ nDMF^^^^^^ 
testindicatedthatcompleteacylationoftheres^^^^ 

(100 mL). methanol (1 00 mL), and diethyl ether (50 -^L). and was a a ^.^^^^^ t^^at d 

roiaai A 2 5 q aliquot of the above resin was suspended '"f ^^a^lz W 3" f"' ^ windham, NH) in CH2CI2 for 
S mL ofa'o.25 M solution of tript^enylph^phine dibrom^^^^^^^^ ^,0 mL) 

..ours.Theresinwasw„^^^^^^^ 



EXAMPLES 



30 



35 



10,341 This example .....»te. ,he .yMhe.!. o. e -'P™"""*' t^fSjlS c™^. AS^SSd) In .U 

the next step without further purification. diisopropylethylamine (52 mL, 299 mmol) and trimethylsHyl 

[01361 A slurry containing the ammo acid from 3 during which time the solution became 

S„oriJe (25 mL, 197 mmol) in 300 mL of ^HaC^ w- heated to ^ 9^^^^ , 

homogeneous. The reaction mixture was cooled to 0 C ^''^^^'^^ temperature and stirred for an addi- 

period in three equal aliquots. The reaction -^'^"'f was partitioned between Et^O and 5% 

«onal 3 h. The solvent was removed ^^f'^^^^ ^^^l X^^^^ acidified to pH 2 with 1 N HCl, and e^racted 
NaHC03. The organic phase was ^'^'''^''J'^^'l}*'^^''^^^ dried (MgSO^). and evaporated to dry ne^ 

with EtOAc. The organic extract was washed (1 "^^^^^^.^^^^f^y.' ^ gtOAc) afforded 32.7 g (65% yield for two 

s^Voi^rdSdTr^^^^^^^ 



solidified. 
EXAMPLE 7 
[01371 



40 



45 



SO 



,0137, Thisexamp.eil.ustratesthesynthesisofbe..ac.^^^^^ 

lith 30% piperidine/DMF for 75 minutes t"^;',;" (sfrngT^n trimethyl orthofom,ate (1 ml) wa added t-butyl 

[01391 To a suspension of the <l-P-^-f^^ /•^"^^^Jf^Vf ,3 frequent shaking. The reaction mixture was 
nh/oxalate (50 mg). The reaction was heated at 70 c tor j nou.a 

cooled, filtered, washed, and dried to yield the ^^"^^^'^'^l^^^^^^ acetyl chloride (25 equiv- 

[0140] The3-phthalimido-2-azetid none was P^ep^r^^^^^^^^ ^ ^.t^fuge filter unit, washed (4 x 2 

alents) and triethylamine (30 equivalents) at 0 a ^J^J^^^" J^^^^ ^ried under high vacuum for 30 minutes 
mL methylene chloride. 2 X 2 mL rnethanol. 3X2 mL^^^^^^^^ 

[01411 The Hactamwascleavedfrom the res^n through p^^^^ ^^^^^ After photolysis, the samples 

itted with a350.450 nmdtehroicmirrorat a '^"^"^^J^^^^^^^^^^ by hplC. mass spectroscopy and NMR and 



in Figure 5. 

55 Claims 

1 . The use of a compound having the formula: 
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y"-(co)-ccM2)q-o. — .CJ—^ 



wherein 

is hydrogen, C^-Ca alkyi, aryl or arylallcyl; R2, R3 and are each Independently hydrogen, CyC^ alkyi, 
Ci-Cg all<oxy; X^^ and Y^^ are each independently selected fronn the group consisting of halogen, -SH, -SP, -OH, 
-OP, -NH2, -NHP, in which P is a suitable protecting or activating group, and -NR^RS wherein R^ and R^ are Inde- 
pendently selected from the group consisting of hydrogen, alkyi, substituted alkyi, aryl, substituted aryl, aryl alkyi, 
substituted aryl alkyi, heteroaryl, and substituted heteroaryl;andqis an integer of from 1 to 10,asaphotochemcally 
cleavabie linking group. 

A use as claimed in claim 1 wherein q is an integer of from 1 to 4. 
A use as claimed in claim 1 wherein the compounds has the formula: 




wherein 

R^ is hydrogen, OyC^ alkyi; R2 and R^ are each independently hydrogen, C^-Cg alkyi or C^-C^ alkoxy; R3 
is C^-Ca alkoxy; X^"" and Y^^ are each independently selected from the group consisting of -Br, -C!, -OH, -O(CO) 
CI, -OCHgCI, -0(CO)OAr, -NHg, -OP, -NHP, in which P is a suitable protecting or activating group, and -NRSrs 
wherein R^ and R^ are independently selected from the group consisting of hydrogen, alkyi, substituted alkyI, aryl, 
substituted aryl, aryl alkyi, substituted aryl alkyi, heteroaryl, and substituted heteroaryl; and q is an integer of from 
1 to 4. 

A use as claimed in claim 1 wherein the compound has the fomnula: 




wherein 

R'' Is hydrogen, C^-Cg alkyi; R^ and R* are each Independently hydrogen, C^-Cg alkyi or OyO^ alkoxy; R^ 
is C^-Cq alkoxy; X^"" and Y^^ are each independently selected from the group consisting of -Br, -CI, -OH, -NHg, 
-OP, -NHP, in which P is a suitable protecting or activating group, and -NR^R® wherein R* and R® are independently 
selected from the group consisting of hydrogen, alkyi. substituted atkyl. aryl, substituted aryt. aryl alkyi, substituted 
aryl alkyi. heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

A use as claimed in claim 3 or claim 4, 
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. ana are botH hydrogen. R3 is methoxy, V^^ « -OH, ar,d X^^ ^ -Br. -OH. -O (CO) C. 

A use as claimed in claim 1 methoxv Y^^ is -OH, and X" is -Br, and q is 1 ; 

wherein Ri , and R^ are hydrogen, R3 .s m^ho^. y .g, q .s 3; 

wherein Ri , R^ and R^ are hydrogen, R3 « metho^. ^ 3 , . 

wherein R^. R^ and are hydrogen f ^ % ',3 .qH. and X- is -OH. and q .s 3 
wherein n\ and R* are hydrogen. R s m« .^^c. and q s 1, 

Wherein R^ R" and R* are hydrogen R s me hoxy ^„ .^^^ q s 3 

wherein Ri and R* are hydrogen. R^ is f^etnoxy, q ,s 1 , 

herein R^. R^ and R* are hydrogen, R |s « Y^^ s OH,^an^^^ ^ ,^ 

wherein R^ R^ and R* are hydrogen, R^ .s meW ^ j3_NAc, and q .s 1 , 

wherein R\ R^' and R* are hydrogen, R^ .s me ho^. s _ ^„ ^^^q ,3 3., 

wherein R\ R^ and R* are hydrogen, R3 is m« Y s _NHFmoc. and q is 1 

wherein Ri. R^ and R* are hydrogen, ^^J^^' l_oH, and XH is-NHFmoc. and q |S 3 
TZin m R2 and R* arc hydrogen. R^ is methoxy. Y s ^ , _o(CO)CI, and q is 1 ; 

:rei R3:R^a:dR^arehUen.R3^ — 

wherein R^ R^ and R* are hydrogen. R^ « methoxy. Y s ,3_oCH2Cl, and q is 1 . 

TerZ B\ R^ and R- are hydrogen. R^ is m^ho^. Y s OH ,3_ocH,Cl, and q is 3 

Sein B\ R2 and R* are hydrogen, R^ is methoxy ^ -OH, and X^^ is -Br. and q is 1 . 

TeZ RMS methyl, R^ and R* are hydrogen. R3 « Mf, y « _ ^3 _b, and q -s 3 

wJe^n Ri is methyl, R^ and R- are hydrogen, R3 .s methoxy, Y^^ _ ^ ,3 , 

R^ is methyl, R^ and R* are hydrogen, R^^^" Y^ is -OH. and X" is -OH, and q is 3 
wSeren Ri is methyl, R^ and R* are hydrogen, R'3« ^« ^_oH. andX^^ is-OAc, and q is 1 
wis R^ is methyl, R^ and R* are hydrogen, R3 s methoxy, Y^^ q 3 3 

wherein R^ is methyl, R^ and R* are hydrogen, R3 s m« Y^^ _ ^„ q .s 1 

Wherein Ri is methyl, R^ and R* are hyd«>gen, R3 is m« Y^^ _ ^ 3 

wiern R1 is methyl. R^ and R* are hydrogen. R3 « m« Y^^ q „ , 

wSe^in R1 is methyl. R^ and R* are hydrogen. R3 « methoxy, Y^^ _ ,3 3 

:S:reln R^ is methyl, R^ and R* -'^^^yf^^'^l^^Z^^ is-OH, andX" is-NHFmoc, andq isl. 
wherein R^ is methyl. R^' and R* are hydrogen. R « "'^'^i is -OH, and X^^ is -NHFmoc, and q s 3 
wSm R1 is methyl, R^ and R* are hydrogen, R^« '"^J^J^' \^ and X^ is -0(CO)CI, and q is 1. 



A compound having the formula: 




. , ^ n nikvl or Ci-Cft alkoxy; 
is hydrogen, ai^i; R^ and R^ are each ■^^^^^'^XhZ^^^^O^^^^^^ -0(CO)OAr, ^NH. 
• r C Lmoxv XII is sele^ed from the group consisting of -Br, CI, OH ^ , ^ independently 

:»tAnor nf from 1 tO 4. 



integer of from 1 to 4. 
8. A compound having the formula: 
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5 




10 wherein 

Ri is hydrogen, C^-Cq alkyi; R2 and are each independently hydrogen, C^-Ce alkyi or C^-Cg alkoxy; R3 
is Ci-Cq alkoxy; X^^ is selected from the group consisting of -Br, -CI, -OH, -NHg, -OP, -NHP, in which P is a suitable 
protecting or activating group, and-NR^R^ wherein R^and R^ are independently selected from the group consisting 
of hydrogen, unsubstituted alkyi, aryl, substituted aryl, aryl alkyi, substituted aryl alkyi, heteroaryl, and substituted 
15 heteroaryl; Y"»^ is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting 

or activating group, and -NR^R^ wherein RS and R^ are independently selected from the group consisting of het- 
eroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

9. A compound as claimed in daim 7 or claim 8, 

20 wherein R^ Is methyl, R2 and R* are both hydrogen, R^ is methoxy, is -OH, and X^^ is -Br, -OH, -0(CO)CI, 

-OCHgCI, -0(CO)OAr, -OAc, -NHg, -ODMT, -NHBOC-NHAc, or -NHFmoc. 

10. A compound as claimed in daim 6 or claim 7 

wherein R\ R^ and R^ are hydrogen, R^ is methoxy, Y^^ is -OH, and X^^ is -Br, and q is 1 ; 
25 wherein R\ R^ and R^ are hydrogen, R^ is methoxy, Y^^ is -OH, and X"""* is -Br, and q is 3; 

wherein R'', R^ and R'^ are hydrogen, R^ is methoxy, Y^^ is -OH, and X^^ is -OH, and q is 1 ; 

wherein R^, R2 and R^ are hydrogen, R^ is methoxy, Y^^ is -OH, and X^^ is -OH, and q is 3; 

wherein R"", R2 and R^ are hydrogen, R^ is methoxy, Y^"* is -OH, and X^"" is -OAc, and q is 1 ; 

wherein R1, R2 and R^ are hydrogen, R^ is methoxy, Y^^ is -OH, and X^^ is -OAc, and q is 3; 
30 wherein Ri. R2 and R^ are hydrogen. R^ is methoxy, Y^^ is — OH, and X^^ is — NHg, and q is 1 ; 

wherein R^ R^ and R^ are hydrogen, R^ is methoxy. Y" is — OH, and X*"^ is — NH2, and q is 3; 

wherein R^ R^ and R'^ are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — NAc, and q is 1; 

wherein R^ R2 and R^ are hydrogen, R3 is methoxy, Y^^ is — OH, and X^^ is — NAc. and q is 3; 

wherein R"', R2 and are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — NHFmoc, and q is 1; 
35 wherein R"*, R2 and R"* are hydrogen, R3 is methoxy, Y^^ is — OH, and X"''' is — NHFmoc, and q is 3; 

wherein R^ R2 and R^ are hydrogen, R3 is methoxy, Y^"" is — OH, and X^"* is — 0(CO)CI, and q is 1 ; 

wherein R^ R2 and R^ are hydrogen, R^ is methoxy, Y" is — OH, and X^"* is — 0(CO)CI. and q is 3; 

wherein R\ R2 and R^ are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — OCHgCI, and q is 1 ; 

wherein R\ R2 and R^ are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — OCHgCI, and q is 3; 
40 wherein R"" is methyl, R^ and R"*^ are hydrogen, R^ is methoxy, Y"'"' is — OH, and X'*"' is — Br, and q is 1; 

wherein R^ is methyl, R2 and R^ are hydrogen, R3 is methoxy, Y"'^ is — OH, and X^"" is — Br, and q is 3; 

wherein R^ is methyl, R2 and R'^ are hydrogen. R^ is methoxy, Y"*! is — OH, and X^^ is — OH, and q is 1 ; 

wherein R^ is methyl, R^ and R^ are hydrogen. R^ is methoxy, Y^^ is — OH, and X""^ Is — OH, and q is 3; 

wherein R^ is methyl, R2 and R* are hydrogen, R^ is methoxy. Y^^ is — OH, and X^^ is — OAc, and q is 1 ; 
45 wherein R^ is methyl, R2 and R* are hydrogen R^ Is methoxy, Y^^ Is — OH, and X^^ is — OAc, and q is 3; 

wherein R** is methyl, R2 and R^ are hydrogen, R3 is methoxy, Y"!"" is — OH, and X"*"" is — NH2, and q is 1 ; 

wherein R"" is methyl, R2 and R"^ are hydrogen, R^ is methoxy, Y^^ is — OH, and X"*"" is — NHg, and q is 3; 

wherein R"' is methyl, R2 and R'^ are hydrogen, R^ is methoxy, Y^^ is — OH, and X" is — NAc, and q is 1 ; 

wherein R'' is methyl, R^ and R^ are hydrogen, R^ is methoxy, Y''"' is —OH, and X"""" is — NAc, and q is 3; 
50 wherein R^ is methyl, R^ and R'*^are hydrogen, R^ is methoxy, Y'*"' is — OH, and X^"" is — NHFmoc, and q is 1 ; 

wherein Ri is methyl, R^and R^are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — NHFmoc, and q is 3; 

wherein R^ is methyl, R2 and R'^are hydrogen, R^ is methoxy, Y""^ is — OH, and X^"^ is — 0(CO)CI, and q is 1 ; 

wherein Ri is methyl, R^and R^ are hydrogen, R^ is methoxy, Y^1 is — OH, and X^^ is — 0(CO)CI, and q is 3; 

wherein R^ is methyl, R2 and R* are hydrogen, R^ is methoxy, Y" is — OH, and X^i is— OCH2CI, and q is 1 ; or 
55 wherein R^ is methyl, R^ and R* are hydrogen, R^ is methoxy, Y^^ is — OH, and X^^ is — OCH2CI, and q is 3. 

11. A composition having the formula: 
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A-B-L 



wherein 
5 the formula: 



10 



Aisaso.idsubstrate.BisabondoradaHvat^inggroup.andLisaphotoc.oavab^^ 




wherein, , nr arvlalkvl R3 and FV* are each independently hydrogen, Ci-Ca alkyl. 

orC^-cla^r-X-ish^^^^^^^^^^^ 
20 group; and q is an integer of from 1 to 10. 

A composi^on of Caio, 11 . wherein the de.vatizing group co.pr.es an amino acid. pep«de. or po.ether chain 
having an amine functionality at the temrnni. 
. 13.Aco.pos.ooorc,a.13,whereinthede« 

14. Acomposmon Of c.aim13, Wherein the derivatizinggroup is -NH-(CH,CH,0),CH^HaNH-. 

^ 15. A composition of any one of claims 11 to 14, wherein either: 
(a) L has the formula: 



KCOHCHaXt-o-— ^ ^ 

H* NO2 



activating group; and q is an integer of from 1 to 4; or 



so (b) L has the fomnula: 
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5 




10 

wherein 

Is hydrogen, C^-Ca alkyi; and R^ are each independently hydrogen, C<|-Cq aikyi or C-j-Cg alkoxyi 
r3 Is C^-Cq alkoxy; X^^ Is -Br, -CI, -OH, -OP, -SH, -SP, -NH2 or -NHP, wherein P Is a suitable protecting or 
IS activating group; and q Is an Integer of from 1 to 4. 

16. A composition of claim 15, wherein R^ Is methyl and R^ Is methoxy. 

17. A compsitlon of claim 16, wherein R^ and R* are each hydrogen. 

20 

18. A composition of any one of claims 16 or 17, wherein n is 3, Ri is methyl, R^ is methoxy. R^ and R^ are each 
hydrogen, and X^i is -OH. -ODMT, -0(CO)CI, -OCHgCI, -O (CO) OAr, -OAc, -NH-Fmoc, -NHAc, or -NH-BOC. e. 
g., a composition 



wherein 


R1 


R2 


and 


R^ 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


XI 


1 is 


-Br, and q Is 1 ; 


wherein 


Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


X^ 


' is 


-Br, and q is 3; 


wherein 


Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


Is 


methoxy, 


and 


x^ 


' Is 


-OH, and q Is 1 ; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen. 


R3 


Is 


methoxy, 


and 


X1 


• Is 


-OH, andq is 3; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy, 


and 


x^ 


' Is 


-OAc, and q is 1 ; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy, 


and 


X1 


' Is 


-OAc, and q is 3; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen. 


R3 


is 


methoxy. 


and 


XI 


' is 


-NH2, and q is 1; 


wherein 


R1 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^ 


' is 


-NH2, and q is 3; 


wherein 


R1 


.R2 


and 




are 


hydrogen. 


R3 


is 


methoxy, 


and 


x^ 


1 is 


— NAc, and q is 1 ; 


wherein 


R1 


R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


x^ 


> is 


— NAc, and q Is 3; 


wherein 


R1 


R2 


and 


R* 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


x^ 


1 is 


— NHFmoc, and q is 1 ; 


wherein 


W 


R2 


and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


x^ 


> IS 


— NHFmoc, and q is 3; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


x^ 


' Is 


— 0(CO)CI, and q Is 1 ; 


wherein 


Ri 


R2 


and 


R^ 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


x^ 


' is 


— 0(CO)CI, and q Is 3; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen, 


R3 


Is 


methoxy, 


and 


X1 


' Is 


— OCH2CI, and q Is 1 ; 


wherein 


Ri 


R2 


and 


R4 


are 


hydrogen. 


R3 


Is 


methoxy. 


and 


X1 


' Is 


— OCH2CI, and q Is 3; 



40 


wherein 


Ri 


is 


methyl, 


R2 and 


R^ 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


X^ 


Is 


— Br, and q Is 1 ; 




wherein 


R1 


Is 


methyl, 


R2 and 


R4 


are 


hydrogen. 


R3 


Is 


methoxy, 


and 


XI 


Is 


— Br, and q Is 3; 




wherein 


R1 


is 


methyl, 


R2 and 


R4 


are 


hydrogen. 


R3 


Is 


methoxy. 


and 


X^ 


Is 


— OH, and q Is 1 ; 




wherein 


R"" 


Is 


methyl, 


R2and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


X^ 


is 


— OH, and q Is 3; 




wherein 


R^ 


is 


methyl, 


R2and 




are 


hydrogen, 


R3 


is 


methoxy, 


and 


X^^ 


> is 


— OAc, and q is 1; 


45 


wherein 


R^ 


is 


methyl. 


R2and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


XII 


' is 


— OAc, and q is 3; 




wherein 


Rl 


is 


methyl. 


R2and 


R^ 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


XI 


' is 


— NH2, and q is 1 ; 




wherein 


Ri 


Is 


methyl. 


R2and 


R4 


are 


hydrogen. 


R3 


is 


methoxy, 


and 


XI 


Is 


— NH2, and q Is 3; 




wherein 


R^ 


is 


methyl, 


R2and 


R^ 


are 


hydrogen. 


R3 


Is 


methoxy. 


and 


XI 


Is 


— NAc, and q Is 1; 




wherein 


Ri 


Is 


methyl. 


R2 and 


R4 


are 


hydrogen. 


R3 


is 


methoxy. 


and 


x^ 


Is 


— NAc, and q Is 3; 


50 


wherein 


R1 


Is 


methyl. 


R2 and 


R^ 


are 


hydrogen. 


R3 


Is 


methoxy. 


and 


X1 


Is 


— NHFmoc, and q Is 1 ; 




wherein 


R^ 


Is 


methyl, 


R2 and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


Is 


— NHFmoc, and q Is 3; 




wherein 


Ri 


Is 


methyl. 


R2 and 


R4 


are 


hydrogen, 


R3 


is 


methoxy. 


and 


x^ 


Is 


— 0(CO)CI, and q is 1; 




wherein 


R^ 


Is 


methyl. 


R2 and 


R4 


are 


hydrogen. 


R3 


IS 


methoxy, 


and 


XI 


Is 


— 0(CO)CI, and q is 3; 




wherein 


Ri 


is 


methyl. 


R2and 


R4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


XI 


is 


— OCH2CI, and q is 1 ; or 


55 


wherein 


Ri 


is 


methyl, 


R2and 


R* 


are 


hydrogen, 


R3 


Is 


methoxy. 


and 


x^ 


' is 


— OCI-I2CI, and q is 3. 



1 9. A method of synthesizing small ligand molecules or peptides on a solid support having optional spacers, said small 
llgand molecules or peptides being removable therefrom upon application of a suitable energy source, said method 
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comprising the steps of: 

(a) providing on the surface of said solid support, a photoiabile iinking group of formula: 




wherein, 2 ^ r4 are each independently hydrogen, Ci-Cg 

Ri is hydrogen. C.-Ca alkyl aryl or " ^"Isp ^^nh, or -NHP and Y^^ is Br. CI, OH, 

alkyi or C.-Cq alkoxy. is '^^'"a^"- ""^.Tr actWati q is an integer of from 1 to 10. 

qroups with activated synthesis sites; and derivatized solid support to produce 



source 
PatentansprOche 

1 . Verwendung einer Verbindung mit der Fonnel: 



y^^-(C0)-(CH2lq-O- h;!^^ 



worin . . . ^ , A,^,lalw«l ist R2 R3 und R* jeweils unabhSngig Wasserstoff, Ci-Ca- 

Ri Wasserstoff. C,-Ca-Alkyl, Aryl °der ArylalkyI ist R R un^^^ 
Alkyl, C,-C3-Alkoxysind;XiiundYiiiewe.sunab^^^^^^^^ 

-SH. -SP. -OH. -OP. -NH2. -NHP. wonn P ^'^^ar^^f^^fiv |™ bestehend aus Wasserstoff, Alkyl, substi- 
worin RB und Re jeweils ^j^^^^^^^^ Heteroaryl und subsfrtuicrten, Hete- 



2. verwendung nach Anspruch 1 . worin q eine ganze Zahl von 1 bis 4 ist. 

3. verwendung nach Anspruch 1 , worin die Verbindungen die Formel 
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FT* 



ft' 



y"-(cokch2)<,-o— ^ ^ 




besltzen, worin 

Ri Wasserstoff, C^-Cg-Alkyl ist; und jeweiis unabhangig Wasserstoff, C^-CQ-Alkyl oder Ci-Cg-Alkoxy 
sind, R3 C^-Cg-Alkoxy ist; X""^ und jeweils unabhangig ausgewahit sind aus der Gruppe bestehend aus -Br, 
-CI, -OH, -0(CO)CI, -OCHgCI, -0(CO)OAr, -NH2, -OP, -NHP, worIn P eine geeignete Schutzgruppe oder Aktivie- 
rungsgruppe ist, und -NR^RS, worin R5 und R® jeweils unabhangig ausgewahit sind aus der Gruppe bestehend 
aus Wasserstoff, AlkyI, substituiertem AlkyI, Aryl, substituiertem Aryl, AiylalkyI, substituiertem ArylalkyI, Heteroaryl 
und substituiertem Heteroaryl; und q eine ganze Zaht von 1 bis 4 ist. 

Verwendung nach Anspruch 1 , worin die Verbindung die Fonnel besitzt: 



R** Wasserstoff, C^-Cg-Alkyl ist; R2 und jeweils unabhangig Wasserstoff, Ci-Cg-Alkyl oder Ci-Cg-Alkoxy 
sind; R^ C^-Cg-Alkoxy ist; X""^ und jeweils unabhangig ausgewahit sind aus der Gruppe bestehend aus -Br, 
-CI, -OH. -NH2, -OP, -NHP. worin P eine geeignete Schutzgmppe oder Aktivierungsgruppe ist, und -NR^R®, worin 
R5 und R^ jeweils unabhangig ausgewahit sind aus der Gruppe bestehend aus Wasserstoff, AlkyI, substituiertem 
AlkyI, Aryl, substituiertem Aryl, ArylalkyI, substituiertem ArylalkyI, Heteroaryl und substituiertem Heteroaryl; und q 
eine ganze Zahl von 1 bis 4 ist. 

Verwendung nach Anspruch 3 oder Anspruch 4, 

worin R^ Methyl ist, R2 und R* jeweils Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist. X"'^ -Br, -OH -0(CO)CI, 
-OCH2CI, -0(CO)OAr. -OAc, -NHg, -ODMT, -NHBOG, -NHAc oder -NHFmoc ist. 

Verwendung nach Anspruch 1 , 



worin 


R'' 


. R2 


Lind 


R4 Wasserstoff sind. 


R3 


Methoxy ist, 


YII 


-OH 


ist 


und 


X1 


* -Br ist und q 1 ist; 


worin 


R1 


, R2 


und 


R* Wasserstoff sind, 


R3 


Methoxy ist, 


YII 


-OH 


ist 


und 


X^' 


-Br ist und q 3 Ist; 


worin 


R^i 


R2 


und 


R"* Wasserstoff sind, 


R3 


Methoxy ist, 


Y11 


-OH 


ist 


und 


Y}' 


-OH ist und q 1 ist; 


worin 


R"» 


. R2 


und 


R^ Wasserstoff sind, 


R3 


Methoxy ist, 


Y11 


-OH 


ist 


und 


XI 


-OH ist und q 3 Ist; 


worin 


R^ 


R2 


und 


R^ Wasserstoff sind, 


R3 


Methoxy ist, 


YII 


-OH 


ist 


und 


XI' 


-OAc ist und q 1 ist; 


worin 


R'' 


, R2 


und 


R* Wasserstoff sind. 


R3 


Methoxy ist. 


Y11 


-OH 


ist 


und 


X^' 


-OAc ist und q 3 ist; 


worin 


R1 


R2 


und 


R4 Wasserstoff sind, 


R3 


Methoxy ist, 


YII 


-OH 


ist 


und 


X^ 


-NHg ist und q 1 ist; 


worin 


R1 


R2 


und 


R'^ Wasserstoff sind. 


R3 


Methoxy ist, 


YII 


-OH 


ist 


und 


X^ 


> -NH2 ist und q 3 ist; 


worin 


R^ 


.R2 


und 


R^ Wasserstoff sind, 


R3 


Methoxy ist, 


Yll 


-OH 


ist 


und 


X^^ 


' -NAc ist und q 1 ist; 


worin 


R'" 


R2 


und 


R^ Wasserstoff sind, 


R3 


Methoxy ist, 


Yli 


-OH 


ist 


und 


X^^ 


1 -NAc ist und q 3 Ist; 


worin 


Ri 


, R2 


und 


R^ Wasserstoff sind. 


R3 


Methoxy ist. 


YII 


-OH 


ist 


und 


X^i 


' -NHFmoc ist und q 1 ist; 


worin 


Rl 


R2 


und 


R* Wasserstoff sind, 


R3 


Methoxy ist, 


Y11 


-OH 


ist 


und 


X^i 


1 -NHFmoc ist und q 3 ist; 




worin 
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worin Ri Methyl ist. und R* Wasscrs on s no, ^« » . ^ --^ 3 . 

worin Ri Methyl ist. R^ und R* Wassersto« -OH ist und -NHFmoc ist und q 1 ist; 

worin B1 Methyl ist, R^ und R* Wasserstott s.nd, R3 Met J°xy = • ^ OH .s u ^^^^ .^^ ^ 3 

worin R1 Methyt ist, und R4 Wasserstoff s.nd. R3 Me hoxy s , Y OH « .^^ ^ ^ 

worin R1 Methyl ist, und R* Wasserstoff s.nd. R3 Me ho^ J Y OH s u ^^^^ ^ ^ 

in R1 Methyl ist, R^ und R4 Wasserstoff smd "J"^^"^ ' J' .qH tet und -OCH^CI ist und q 1 ist; 

-lnRi Methyl ist, R^ und R* Wasserstoff s.nd, .^H s undX" OCH2CI ist und q 3 1st. 

R1 Methyl ist, R2 und R^* Wasserstoff sind, R3 Methoxy ist. Y OH ist una a 2 



worin 
worin 
worin 



Verbindung mit der Fomiel: 




R. wasserstoff, C.Ce-AlKy, ist; R^ und R^ ieweils unabhj^^^^^^^ ""^X^^O^i'-S^^lci, 
Sind, R3 C-Ce-Alkoxy ist; X" ausgewahit «t aus ^^^f "i^P^^^^^^^^^^^ ist. und -NR^RB. 

.0(CO)OaI. -NH2. -OP. -NHP, worin P erne geeignete ScJ"«g"^PP^ ^^^^^ nlcht substitu- 

worin RS und ^ jeweils unabhangig ausgewahit smd aus der Jn^Pf^f ^^^^^^^^^^^^ substituiertem Heteroaryl; 



von 1 bis 4 ist. 
Verbindung mit der Fomiel: 



worin 



Ri wasserstoff. C,-C,-A.Ky. ist; R^ und R* jeweils unabh.ngig Wasserstoff. C,-C,-A.M oder C,-Ce-A.Koxy 
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sind, R3 C^-Cg-Alkoxy ist; X^^ ausgewahit ist aus der Gruppe bestehend aus -Br, -CI, -OH, -NH2, -OP, -NHP, worin 
P eine geelgnete Schutzgruppe oder Aktivierungsgruppe ist, und -NR^RC^ worin R^ und R® Jewells unabhangig 
ausgewahit sind aus der Gruppe bestehend aus Wasserstoff, nicht substituiertem AlkyI, Aryl, substitutertem Aryl, 
ArylalkyI, substituiertem ArylalkyI, Heteroaryl und substituiertem Heteroaryl; V"' ausgewahit ist aus der Gruppe 
bestehend aus -Br, -CI, -OH, -OP, -NHP, worin P eine geeignete Schutzgruppe Oder Aktivierungsgruppe ist, und 
-NR5R6^ worin RS und R^ jeweils unabhangig ausgewahit sind aus der Gruppe bestehend aus Heteroaryl und 
substituiertem Heteroaryi; und q eine ganze Zahl von 1 bis 4 ist. 

Verbindung nach Anspruch 7 oder Anspruch 8. 

worin R1 Methyl Ist; R2 und R* jeweils Wasserstoff sind, R3 Methoxy ist; -OH Ist und X" -Br, -OH, -0(CO)CI, 
-OCHgCI, -0(GO)OAr, -OAc, -NHg. -ODMT. -NHBOC, -NHAc oder -NHFmoc ist. 



10. Verbindung nach Anspruch 6 oder Anspruch 7, 
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worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 



R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R-* Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R4 Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y 
R2 und R"^ Wasserstoff sind, R^ Methoxy ist, Y 
R2 und R* Wasserstoff sind, R^ Methoxy Ist, Y 
R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R* Wasserstoff sind, R3 Methoxy ist, Y^ 
R2 und R^ Wasserstoff sind, R^ Methoxy ist, 
R2 und R* Wasserstoff sind, R3 Methoxy ist, Y' 
R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y 
R2 und R"* Wasserstoff sind, R^ Methoxy ist, Y 
R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y 
R2 und R-* Wasserstoff sind, R^ Methoxy ist, Y 
R2 und R4 Wasserstoff sind, R^ Methoxy ist, Y 



-OH ist und X^"* -Br ist und q 1 ist; 
-OH ist und X""1 -Br ist und q 3 ist; 
-OH ist und X^"" -OH ist und q 1 ist; 
-OH Ist und Xii -OH ist und q 3 Ist; 
-OH ist und Y.^^ -OAc ist und q 1 ist; 
-OH ist und X^^ -OAc ist und q 3 Ist; 
-OH ist und X^^ -NHg ist und q 1 ist; 
-OH ist und X^^ -NH2 ist und q 3 ist; 
-OH ist und X^^ -NAc ist und q 1 ist; 
-OH ist und X^^ -NAc ist und q 3 Ist; 
-OH ist und X^^ -NHFmoc ist und q 1 ist; 
-OH ist und X^^ -NHFmoc ist und q 3 ist; 
-OH ist und X" -0(CO)CI ist und q 1 ist; 
-OH ist und X^^ -0(CO)CI ist und q 3 ist; 
-OH ist und X^^ -OCHgCI ist und q 1 ist; 
-OH ist und X^^ -OCH2CI ist und q 3 ist; 

Br ist und q 1 ist; 



Methyl Ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X^ 
Methyl Ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X^ 
Methyl ist, R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y^i -OH ist und X^ 
Methyl Ist, R2 und R* Wasserstoff sind. R3 Methoxy ist, Y^i -OH ist und X"" 
Methyl ist, R2 und R^ Wasserstoff sind, R3 Methoxy ist, Y^^ -OH ist und X1 
Methyl ist, R2 und R» Wasserstoff sind, R3 Methoxy ist, Y'li -OH ist und X"* 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X'' 
Methyl ist. R2 und R^ Wasserstoff sind, Methoxy ist, Y"*^ -OH ist und X^ 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X"» 
Methyl ist. R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y1"» -OH ist und yO 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X^^ - 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^1 -OH ist und X^^ - 



^ -Br ist und q 3 ist; 
^ -OH ist und q 1 ist; 
' -OH Ist und q 3 ist; 
^ -OAc ist und q 1 ist; 
^ -OAc ist und q 3 Ist; 
^ -NHg ist und q 1 ist; 
^ -NH2 ist und q 3 ist; 
^ -NAc ist und q 1 ist; 
1 -NAc ist und q 3 ist; 
NHFmoc ist und q 1 ist; 
NHFmoc ist und q 3 ist; 



Methyl ist, R2 und R^ Wasserstoff sind. R3 Methoxy ist. Y^^ -OH ist und X^^ -0(CO)CI ist und q 1 ist; 
Methyl ist. R2 und R^ Wasserstoff sind, R^ Methoxy ist, Y^^ -OH ist und X^^ -0(CO)CI ist und q 3 ist; 
Methyl ist, R2 und R* Wasserstoff sind, R3 Methoxy ist, Y^^ -OH ist und X^^ -OCHgCI ist und q 1 ist; 
Methyl Ist, R2 und R^ Wasserstoff sind. Methoxy ist, Y^i -OH ist und X^^ -OCH2CI Ist und q 3 ist. 



11. Zusammensetzung mit der Fomiel: 



A-B-L 



worin A ein festes Substrat ist, B eine Bindung oder eine derivatisierende Gruppe ist und L eine photospaltbare 
Bindungsgruppe mit der Fomiel: 
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10 



20 



25 



30 



ist, worin * . ,. , d2 ..nH r4 ieweils unabhangig Wasserstoff, C^-CQ-Alkyl 

gruppe Oder Aktivierungsgruppe fet; und q eine ganze Zahl von 1 bis 10 .St. 
12. Zusa^^ensetzung nach AnsprucH 11 . worin die derivatisierende Gruppe eine AminosSure. ein Peptid oder eIne 
Polyetherkette mit einer AminfunkOonalitat an den Enden umfasst. 

1 bis 10 ist und m eine ganze Zahl von 1 bis 6 ist. 

14. Zusa^mensetzung nach Anspruch 13. worin die der.atisierende Gruppe -NH-(CH,CH,0).CH,CH,NH- ist. 

15. Zusammensetzung nach einem der Anspriiche 11 bis 14. worin entweder 



35 



40 



(a) L die Formel: 



besitzt, worm unabhangig Wasserstoff, Ci-Ce-Alkyi oder C,-C^- 

Ri Wa^ersto«, ^i^^^^^^^ .^'^"h.'^J sH. -SP, -NH, oder -NHP ist, worin P eine geeignete 

SgTuppe od^A^^SnS^Lppe Is, und c eine ganze Zah. von 1 bis 4 is, oder 
(b) L die Formel: 



"'"TwLorston. C,-C«-A1M ist; und jeweils unabhangig Wasserstoff. C,-Ca-AIM oder C^-Ca- 
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Alkoxy sind; C^-Cs-Alkoxy ist, X^^ -Br, -CI, -OH, -OP, -SH, -SP, -NH2 oder-NHP ist, worin P eine geeignete 
Schutzgruppe oder Aktivierungsgruppe ist; und q eine ganze Zahl von 1 bis 4 ist. 

16. Zusannnriensetzung nach Anspruch 15, worin R"" IS/Iethyl ist und Methoxy ist. 

17. Zusamnnensetzung nach Anspaicli 16, worin R2 und R* jeweils Wasserstoff sind. 

18. Zusanrtmensetzung nach einem der Anspruche 16 oder 17, worin n 3 ist, Methyl ist, R^ Methoxy ist, R^ und R* 



10 



15 



20 



25 



30 



Jewells Wasserstoff sind, und X^i -OH. -ODMT, 
-NH-BOG ist, z. B. eine Zusannmensetzung, 
worin R 



-0(CO)CI, -OCHgCI, -0(CO)OAr, -OAc. -NH-Fmoc, -NHAc oder 



40 



worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 



worin R 



R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ -Br Ist und q 1 ist; 
R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ -Br ist und q 3 ist; 
R3 Methoxy ist 



R2 und R* Wasserstoff sind 
R2 und R'^ Wasserstoff sind, R^ Methoxy ist, 
R2 und R4 Wasserstoff sind, R^ Methoxy ist, 
R2 und R'^ Wasserstoff sind 
R2 und R4^ Wasserstoff sind, R^ Methoxy ist; 
R2 und R^ Wasserstoff sind, R3 Methoxy ist, 
R2 und R^ Wasserstoff sind, 
R2 und R^ Wasserstoff sind, 

R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X^i 
R2 und R* Wasserstoff sind. R3 Methoxy ist, und X^^ 
R2 und R^ Wasserstoff sind, R^ Methoxy ist 
R2 und R^ Wasserstoff sind 



, R3 Methoxy ist, und X""^ 
und XII 
und XII 

, R3 Methoxy ist. und X^^ 
, R3 Methoxy ist, und X^^ 



und X^^ -OH ist und q 1 ist; 
und X""^ -OH ist und q 3 ist; 
und X"*"* -OAc ist und q 1 ist; 

OAc ist und q 3 ist; 
NHg ist und q 1 ist; 
NH2 ist und q 3 ist; 
NAc ist und q 1 ist; 
NAc Ist und q 3 ist; 
NHFmoc ist und q 1 ist; 
NHFmoc ist und q 3 ist; 
und Xi^ -0(CO)CI ist und q 1 ist; 

0(CO)CI ist und q 3 Ist; 



R3 Methoxy ist, und X^^ 
, R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ -OCHgCI ist und q 1 ist; 
, r2 und R^ Wasserstoff sind, R^ Methoxy ist, und X^^ -OCH2CI ist und q 3 ist; 
Methyl ist, R^ und R^ Wasserstoff sind, R^ Methoxy ist, und X''^ -Br ist und q 1 ist 
Methyl ist, 
Methyl ist. 



R2 und R^ Wasserstoff sind 

R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ -I 
R2 und R4 Wasserstoff sind, R^ Methoxy ist, und X^i 
R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X^^ 
R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X^^ 
r2 und R4 Wasserstoff sind. R^ Methoxy ist, und X" 
Methyl ist, R2 und R* Wasserstoff sind. R3 Methoxy ist, und X^^ 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X^^ 
R2 und R* Wasserstoff sind, R3 Methoxy Ist, und X" 
R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X"*^ 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist, und X""^ 
Methyl ist, R2 und R^ Wasserstoff sind, R^ Methoxy ist. und X^^ -1 
Methyl ist, R2 und R* Wasserstoff sind, R^ Methoxy ist, und X^^ 
Methyl ist. R2 und R^ Wasserstoff sind, R3 Methoxy ist, und X""! 
Methyl ist. R2 und R^ Wasserstoff sind, R3 Methoxy Ist, und X^i 



Methyl ist. 
Methyl ist. 
Methyl ist, 



Methyl ist, 
Methyl ist, 



Br ist und q 3 ist; 
OH ist und q 1 ist; 
OH ist und q 3 ist; 
OAc ist und q 1 ist; 
OAc ist und q 3 ist; 
NHg ist und q 1 ist; 
NH2 ist und q 3 ist; 
NAc ist und q 1 ist; 
NAc ist und q 3 ist; 
NHFmoc ist und q 1 ist; 
NHFnnoc ist und q 3 ist; 
0(CO)CI ist und q 1 ist; 
0(CO)CI ist und q 3 ist; 
OCHgCI ist und q 1 ist; 
OCH2CI ist und q 3 ist. 



19. Verfahren zum Synthetisieren von kleinen LIgandenmotekulen oder Peptiden auf einem Tragermaterial, gegebe- 
nenfalls mit Spacern, wobei die kleinen LlgandennnolekDIe oder Peptide nach Applikation einer geeigneten Ener- 
giequelle davon entfembar sind, wobei das Verfahren die Schritte unnfasst: 

(a) Bereltstellen einer photolabilen Btndungsgruppe mit der Fonmel: 



50 



Y^-(C0)-<CH2)q-0- 
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auf der Oberflache des Tragematenals ^ ^3 r4 jeweils unabhangig Wasserstoff , 

R1 Wasserstoff, C,-C8-Allcyl. Anr oder ArylalM -st^ " ^ ^^^^ .^hP ist. Y31 -Br. -CI, -OH. 

r C -Alkvl Oder Ci-Cs-Alkoxy sind; Halogen, -OH, -uk an ' ^ ^^^j ^j^^ 



davon entfernbar ist. 
Revendications 

1 . Utilisation d-un compose ayant la formule suivante : 




danslaquelle „nan,l«ouarvlalkyle;R2,R^etR*sontcliacunindependamrnent 
Ri est un hydrogene, un alkyle en C, a Ce, un aryle ou arylanq^ie . ^^^^^^ i^^^pendamment cho.s.s dans 
un hydrogene. un alkyle en C, a ^8^"" f "^'h "g^'.^^f.^HP. dans lequel P est un groupe de protection ou 
,e groupe compost d'halog^ne^ -SH -SP -^H^;°''3^^,^^,,;endamment choisis dans le groupe compose d hy- 
d-acUvation adapts, et -NRSR^ dans lequel R ^^^/Jf P^i^yle, aryle alkyle substitu6, h6t6roaryle, et het6- 

TarsuS^S^--^^^^^^^ 
a utilisation selon .a revendicatlon 1 . dans laquelle q est un nombre entier de 1 . 4. 
3. Utilisation selon la revondication 1. dans laquelle le compos, a laformule su.ante: 




danslaquelle r2 et sont chacun independamment un hydrogfene, un alMe 

R1 est un hydrogene, un alkyle en G, a Ca. R "l^" ' x" et sont chacun indSpendamment choisis 
en & Ce ou un alkoxy en C, a C3, R^ o(CO)OAr -NH^, -OP, -NHP, dans lequel P est 

L^le groupe compos, de -Br, ^1^^^^^^^ RS sont independamment choisis 

un groupe de protection °" '^^'^^^SfdSlMe ^bs1«^ ^'aryle. d'aryle substitue. tfaryle alkyle. d'aryle 
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Utilisation selon la revendication 1 , dans laquelle le compose k la fonnule suivante . 




dans laquelle 

R"" est un hydrogene, un alkyle en a Ce ; et R*sont chacun independamment un hydrogene, un alkyle 
en C-i a Cq ou un alkoxy en a Cg, R^ est un alkoxy en C-, a Cq, X^^ et Y^^ sont chacun independamment choisis 
dans legroupecompos6de-Br, -CI, -OH,-NH2, -OP, -NHPdans lequel Pestungroupe de protection ou d'activation 
adapte, et -NR^RS dans lequel R^ et R^ sont independamment choisis dans le groupe compose d'hydrogene, 
d'alkyle, d'atkyle substitue, d'aryle. d'aryie substitu^, d'aryle alkyle, d'aryle alkyle substitu6, d'h6t6roaryle, et d'h6- 
t^roaryle substitu^ ; et q est un nombre entier de 1 d 4. 

Utilisation selon la revendication 3 ou 4. dans laquelle est un m6thyle, R^ et R^ sont tous deux un hydrogene, 
R3 est un m6thoxy, est un -OH, et X^"^ est un -Br, -OH, -0(CO)CI, -OCHgCI, -0(CO)OAr, -OAc, -NHg, -ODMT, 
-NHBOG -NHAc ou -NHFmoc 

Utilisation selon la revendication 1, dans laquelle R\ R^ et R^sont un hydrogdne. R^ est un m^thoxy, Y1'< est un 
-OH, et X^"" est un -Br et q est egat a 1 ; 

dans laquelle R^ , R^ et R^ sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X^^ est un -Br, et q est 
6gal ^ 3 ; 

dans laquelle R"", R^ et R** sont un hydrogene, R^ est un methoxy, Y"""" est un -OH, et X^** est un -OH, et q 
est dgal k 1 ; 

dans laquelle R^ R2 et R^ sont un hydrogene, R^ est un methoxy, Y""! est un -OH, et X^^ est un -OH, et q 
est egal a 3 ; 

dans laquelle R^ R^ et R* sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X""^ est un -OAc, et q 
est 6gal k 1 ; 

dans laquelle R"*, R^ et R* sont un hydrogene, R^ est un methoxy, Y"**" est un -OH, et X"""* est un -OAc, et q 
est 6ga\ a 3 ; 

dans (aquelle R"*, R2 et R^ sont un hydrogene, R3 est un methoxy, Y""^ est un -OH. et X''^ est un -NH2. et q 

est egal a 1 ; 

dans laquelle R^ R^ et R^ sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X*"^ est un -NH2, et q 
est 6gal k 3 ; 

dans laquelle R^, R2 et R* sont un hydrogene, R^ est un methoxy, Y"""* est un -OH, et X"*"* est un -NAc, et q 
est 6gal k 1 ; 

dans laquelle R\ R2 et R^ sont un hydrogene, R^ est un m6thoxy, Y^^ est un -OH, et X""^ est un -NAc, et q 
est egal a 3 ; 

dans laquelle R^, R2 et R^sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X^^ est un -NHFmoc, 
et q est egal k 1 ; 

dans laquelle R^ R2 et R* sont un hydrogene, R3 est un methoxy, Y"''' est un -OH. et X''^ est un -NHFmoc, 
et q est 6gal k3\ • • 

dans laquelle R^ R2 et R^ sont un hydrogene, R^ est un methoxy, Y"''' est un -OH, et X" est un -0(CO)CI, 
et q est egal a 1 ; 

dans laquelle R\ R2 et R'* sont un hydrogene, est un methoxy, Y^^ est un -OH, et X^"" est un -0(CO)CI, 
et q est egal k 3 ; 

dans laquelle R\ R2 et R-^sont un hydrogene, R^ est un methoxy, Y^"" est un -OH, et X^"" est un -OCH2CI et 
q est 6gal k 1 ; 

dans laquelle R^ R^ et R* sont un hydrogdne, R^ est un m6thoxy, Y^^ est un -OH, et X^^ est un -OCH2CI, 
et q est §gal k 3 ; 

dans laquelle R^ est un m^thyle, R^ et R^ sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X^^ est 
un -Br, et q est dgal k 1 ; 

dans laquelle Ri est un mdthyle, R^ et R^ sont un hydrogene, R^ est un mdthoxy, Y^^ est un -OH, et X"*^ est 
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•"rrs,-.t.sr.«we. r= r— - "^""^^ - » " -""^ 
■ °s,:rR; n= « R* » «v«.9.".. B= « ™ — 

un -OCHgCI, et q est 6gal & 3 ; 
7. Compos6 ayant la f ormule suivante : 



. n ft r • R2 et R* sont chacun independamment un hydro- 
dans laquelle Ri est un hydrogfene. un alkyle en C, ^„ ^ est choisi dans le groupe 
gene, un alkyte en C, ^ ou un alkoxy enC « Ca " est un ^ 1^^ ^^^^^^ ^ ^^^^p^ ^3 
Lnpos6 de -Br. -CI. -OH, -0(CO)CI, -OCHaCI, -0(CO)OAr Nng ^^^^ „damment choisis dans le groupe 
^S^on ou d-activation adapte, et -NRSRB dan^ lec,ue RS et « - J f^P^ a.ky.e subs«u6, 
compose d-hydrogfene. tfalkyle :^^f-^^.7^^^:3j 2s fe groupe compos6 de -Br. -CI. -OH, -0(C0)C1 
d'h^i^roaryle, et d-h6t6roaryle substrtu6 cj^'^'^' otectlon ou d-activation adapte. et -NRSR^ 

d^sL^sor^^^^^^^ 

. ..^ ^* ^* .in nnmhm entier d'1 h 4. 



aans lequei n- . . ■ 

substitu6, et q est un nombre entier d 1 a 4 
8. Compose ayant la f ormule suivante : 



38 



EP 0 776 330 B1 



5 




10 dans tequel Ri est un hydrogene, un alkyle en d Cg ; et sont chacun ind^pendamment un hydrog6ne, 

un alkyle en k Cg, ou un alkoxy en d Cg ; R^ est un alkoxy en ^ Cg ; X''^ est choisi dans le groupe compost 
de -Br, -CI. -OH, -NH2. -OP. -NHP dans iequel P est un groupe de protection ou d'actlvation adapts, et -NR^RB 
dans Iequel R^ et R® sont independamment choisis dans le groupe compose d'hydrogene, d'alkyle non substltu4, 
d'aryle, d'aryle substitue, d'aryle alkyle, d'aryle alkyle substitue, d'heteroaryle, et d'heteroaryle substitue ; Y^"" est 

*5 choisi dans le groupe compost de -Br, -CI, -OH, -OP, -NH P dans Iequel P est un groupe de protection ou d'actlvation 

adapte et -NR^R^ dans tequel R^ et R® sont Independamment choisis dans le groupe composd d'heteroaryle, et 
d'heteroaryle substltu6 ; et q est un n ombre entier de 1 ^ 4. 

9. Compose seion la revendication 7 ou la revendicatlon 8, dans Iequel R^ est un m6thyle, R2 et R^ sont tous deux 
20 un hydrogfene, R3 est un m6thoxy, est un -OH. et X^^ est un -Br, -OH, -0(CO)CI, -OCH2CI. -0(CO)OAr , -OAc, 

-NH2, -ODMT, -NHBOC, -NHAc ou -NHFmoc. 

10. Compose selon la revendication 6 ou 7 

dans Iequel R^, R2 et R^ sont un hydrogene, R^ est un methoxy, Y'*^ est un -OH, et X'''' est un -Br et q est 
25 6gal a 1 ; 

dans Iequel R^ R2 et R'* sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X^"" est un -Br et q est 
egal d 3 ; 

dans Iequel R"", R2 et R'^ sont un hydrogene, R^ est un methoxy, Y"'"' est un -OH, et X^^ est un -OH et q est 
egal ^ 1 ; 

30 dans Iequel R"" , R2 et R"^ sont un hydrogene, R^ est un m6thoxy, Y^"" est un -OH, et X^^ est un -OH et q est 

egal a 3 ; 

dans Iequel R^, R2 et R* sont un hydrogene, R^ est un methoxy, Y^^ est un -OH, et X^"" est un -OAc et q est 
egal h 1 ; 

dans Iequel R"", R^ et R* sont un hydrogene, R^ est un methoxy, Y" est un -OH, et X" est un -OAc et q est 
35 egal ^ 3 ; 

dans Iequel R"". R2 et R^ sont un hydrogene, R^ est un methoxy. Y""^ est un -OH, et X'''' est un -NH2 et q est 
egal a 1 ; 

dans Iequel R^, R2 et R* sont un hydrogene, R^ est un methoxy. Y""^ est un -OH, et X^"" est un -NH2 et q est 

egal k 3 ; 

40 dans Iequel R\ R^ et R* sont un hydrogene, R3 est un methoxy. Y**"" est un -OH, et X"""" est un -NAc et q est 

egal k 1 ; 

dans Iequel R^ R^ et R* sont un hydrogene, R^ est un methoxy, Y''^ est un -OH, et X^"" est un -NAc et q est 
egal a 3 ; 

dans Iequel R\ R2 et R* sont un hydrogene, R^ est un methoxy, Y''^ est un -OH, et X^^ est un -NHFmoc et 
45 q est egal e 1 ; 

dans (equel R*", R^ et R* sont un hydrogene, R^ est un methoxy, Y^"* est un -OH. et X^"" est un -NHFmoc et 
q est egal d 3 ; 

dans Iequel R^ R2 et R^ sont un hydrogene, R3 est un methoxy, Y^^ est un -OH, et X^^ est un -0(CO)CI et 
q est egai a 1 ; 

50 dans Iequel R"", R^ et R-* sont un hydrogene, R^ est un methoxy, Y^"" est un -OH, et X^^ est un -0(CO)CI et 

q est egal k 3 ; 

dans Iequel R^ R2 et R^ sont un hydrogene, R^ est un methoxy, Y^'^ est un -OH, et X'^i est un -OCHgCI et 
q est egal k 1 ; 

dans Iequel R^ R2 et R^ sont un hydrogene, R^ est un methoxy, Y^^^ est un -OH, et X^^ est un -OCHgCI et 
55 q est egal a 3 ; 

dans Iequel R^ est un methyle, R2 et R* sont un hydrogene, R^ est un methoxy, Y""^ est un -OH. et X""^ est 
un -Br et q est egal d 1 ; 

dans Iequel R*" est un methyle, R2 et R^ sont un hydrogene, R^ est un methoxy, Y"""* est un -OH, et X'''' est 



39 



EP0776 330B1 



un -OCHgC! et q est 6gal ^ 3 ; 
11. Composition ayant la formule : 



A-B-L 



liaison photo-cllvable ayant la fonnule su.vante : 



ou ai,;t R ' B3 et sent c.ac"n '"^^P-— ^^^^^^^^^^^^^^ - ''^ 

r a Co est un halogene. -SH, -SP, j^'] ' 
a4«n adapt., et. est unnomt.reent.er del .10. 
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d'une liaison de valence, 
-NH-(CH2CH20)nCH2CH2NH-. 
-NH-CH2(CH2CH20)nCH2CH2CH2NH-, 
-NH-CH2(CH2CH2CH20)nCH2CH2CH2N H- ou 

NH-(CH2),nO(CH2)nO(CH2)n,NH-, dans lequel n est un nombre entier de 1 ^ 10, et m est un nombre entier de 1^6. 

14, Composition selon la revendication 13. dans laquelle le groupe de derivation est un -NH-{CH2CH20)2CH2CH2NH- 

15. Composition selon Tune quelconque des revendications 11^14 dans laquelle 

(a) L a la fonnule suivante : 



•{coHC«aJ,-o. 



dans laquelle 

Ri est un hydrog^ne, un alkyle en C^ a Cg ; et sent chacun ind^pendamment un hydrogdne, un 
alkyle en C^ ^ Cq ou un alkoxy en C^ a Cq ; R3 est un alkoxy en ^ Cq, X^i est un -Br, -CI, -OH, -OP, -SH, 
-SR -NH2 ou -NHP. 

dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4 ; ou 
(b) L a la formute suivante : 




dans laquelie est un hydrogene, un alkyle en a Cg, R2 et R"^ sont chacun independamment un hydro- 
g§ne, un alkyle en d Cg ou un alkoxy en ^ C3 ; R^ est un alkoxy en C^ k Cq, X^i est un -Br. -CI, -OH, -SH, 
-SP, -NH2 ou -NHP, dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4. 

16. Composition selon la revendication 15, dans laquelle R** est un m§thyle et R^ est un mdthoxy. 

17. Composition selon la revendk^ation 16, dans laquelle R? et R^ sont chacun un hydrogene. 

18. Composition selon Tune quelconque des revendications 1 6 ou 17, dans laquelle n est 6gal k 3, R^ est un methyle, 
R3 est un m6thoxy, R2 et R* sont chacun un hydrogfene et X^i est un -OH, -ODMT, -0(CO)CI, -OCH2CI, -O-CO-OAr, 
-OAc , -NH-Fmoc, -NHAc ou -NH-Boc, par exemple une composition 



dans 


laquelle 


R\ 


R2 


et 


R'^ sont 


un 


hydrogene, 


R3 


est 


un 


methoxy. 


etX^i 


est 


un 


-Br et q est egal a 1 ; 


dans 


laquelle 


R^ 


R2 


et 


R-* sont 


un 


hydrogene, 


R3 


est 


un 


m§thoxy, 


etXii 


est 


un 


-Br et q est egal a 3 ; 


dans 


laquelle 


R^ 


R2 


et 


R4 sont 


un 


hydrogene, 


R3 


est 


un 


methoxy, 


etXii 


est 


un 


-OH et q est 6gal k 1 ; 


dans 


laquelle 


R\ 


R2 


et 


R"^ sont 


un 


hydrogene, 


R3 


est 


un 


methoxy, 


etXii 


est 


un 


— OH et q est egal a 3 


dans 


laquelle 


B\ 


R2 


et 


R"^ sont 


un 


hydrogdne, 


R3 


est 


un 


m6thoxy. 


etXii 


est 


un 


-OAc et q est §gal k 1 ; 


dans 


laquelle 


R^ 


R2 


et 


R^ sont 


un 


hydrogene, 


R3 


est 


un 


m6thoxy, 


etXii 


est 


un 


-OAc et q est 6gal k 3 ; 


dans 


laquelle 


R\ 


R2 


et 


R* sont 


un 


hydrogene. 


R3 


est 


un 


methoxy. 


etXi^ 


est 


un 


-NH2 et q est 6gal k 1 ; 


dans 


laquelle 


R^ 


R2 


et 


R* sont 


un 


hydrogene, 


R3 


est 


un 


methoxy, 


etXi^ 


est 


un 


-NH2 et q est dgal a 3 ; 


dans 


laquelle 


R^ 


R2 


et 


R* sont 


un 


hydrogene, 


R3 


est 


un 


methoxy, 


et X" 


est 


un -NAc et q est 6gai k 1 ; 


dans 


laquelle 


R^ 


R2 


et 


R^ sont 


un 


hydrogene. 


R3 


est 


un 


m6thoxy. 


et X" 


est 


un 


-NAc et q est ^gal k 3 ; 
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dans .aquelle Ri , et sont un hydrog|ne R3 as un me hoxy ^ , ^ 

dans laquelle R1 , et R* sont un hydrogfene, R es un m«n J^, ^ ^^^^^ ^ ^g^, 3 . 

^■'\L«u*R.«an.»,».R'«"'.-»M.«,-.."'-- — -'<"-"°"-'''''' 
'^'^,.,^,.R.».»^.,», 

'-''<^™,„„.,.R'»..n^«.e.R=«R'-«-'^-«'-"""-"°'' 

'»^'ii.,«^*R.«..""»V-.''«'^--""'^-'^'"""'^"°''°''"°" 
«.e,»B.«o„„«.e,R^-R'«»."»^'«-'.'^-- — 

' r.Ui».. R- » » ".".V.., R- .. R< - - " 
' R- - " -"^ " "^"^ " ""^"'^ " 

q est egal a 3 ; rw t 



RTe'sfunCdrog^ne, un alkyle on C, . C, un aryle 
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ou arylalkyle ; R^, r3 et R^sont chacun independamment un hydrogene, un alkyle en a Cq ou un alkoxy 
en a Cg : X31 est un halogene. -OH, -OP, -SH, -SP, -NHg ou -NHP et Y^i est un Br. CI. OH. NHg. SH, OP. 
SP et NHP, dans lequel P est un groupe de protection ou d'actlvation ; et q est un nombre entier de 1 & 10, 
pour produire un support solide derive ayant. des groupes de liaison photolabiles fixes, convenablement pro- 
5 t^g^s avec les groupes de protection ; 

(b) 4ventueilement ^liminer lesdits groupes de protection dudit support solide d6riv6 pour foumir un support 
solide d§riv§ ayant des groupes de liaison photolabiles avec des sites d'initiation de synthese ; 

(c) eventuellement activer ledit support solide pour foumir un support solide derive ayant des groupes de 
liaison photolabiles avec des sites de synthase actives ; et 

10 (d) coupler un premier bloc de construction auxdits sites initiateur de syntli^se sur ledit support solide d6riv6 

pour produire un support solide ayant un bloc de construction fix6 pouvant etre enlev6 lors un application de 
ladite source d'^nergie. 
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